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TWO-BOILER CONTROL PANEL, PENNSYLVANIA SUGAR CO., PHILADELPHIA 


sy The Brown Instrument Co.) 














ecords in COLOR and NUMB 





Full-size section, from the 12” wide Fox! 


Multi-Color Recording is 


Standard-No Extra Cost-on 


FOXBORO POTENTIOMETER RECORDERS 


FOR 2, 3, 4 or 6 TEMPERATURES 


The first multiple-color recording for potentiometers was 
introduced to industry by the Foxboro Potentiometer 
three years ago. Then, over a year ago, Foxboro origi- 
nated numerals in the different colors and established it 
as standard on all Foxboro Potentiometer Recorders for 
2, 3, 4 or 6 temperatures. Today operators are enthusi- 
astic over the greater ease of chart reading made possible 
by this method of recording. Instruments recording only 
in color are also available and have certain advantages 
for some applications. 


Yet, this is only one of the many advanced features you'll 
find in Foxboro Potentiometers. Temperatures are re- 


corded rapidly, yet the balancing mechanism operates at 
moderate speed, avoiding excessive wear. The slide wire 
contact of the potentiometer system is mounted integ- 
rally with the recording mechanism, eliminating the lost 
motion of gears and links, assuring absolute agreement 


between the record and the measurement. The instru 
ments as a whole are truly simple; throughout the eight 
years they have been built, improvements in design have 
been directed towards eliminating trouble-giving parts 


rather than adding them. 


Look into this Foxboro Potentiometer before 
chase your new pyrometers—send for Bulletin 


THE FOXBORO COMPANY, 46 Neponset Ave., FOXBORO, MASS., U. S. A. 


Branches in Principal Cities 
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BAKELITE 
BAKELITE 


THE 





| Accurate Molding 
replaces Machining 


in this fine instrument— 


VN MANUFACTURING microscopes 
j the common practice has been 
io make the frame and stage of 
metal, using enamel, or other sur- 
face coating, to provide the requir: 
ed black finish. Now Bausch & Lomb 
are producing a microscope with 
frame, stage, and knurled adjust- 
ing serew knob formed of Bakelite 
Molded. 

The frame and stage of this mi- 
croscope 18 formed in four separate 


parts, each one so precise in dimen- 


sions that quick, easy assembly is 


possible and no tooling nor fitting 





is required, Even the grooves which 
euide the vertical ratchet slide are 
the 


dimensions demanded. The necess- 


formed in mold to the close 





ary holes for screws and fastenings 
are also formed in the mold. 

No enamel or other finish coat is 
needed as the material itself is 
black, 


face is acquired in the mold. Lone 


and a smooth lustrous sur- 


service and frequent handling can- 


not mar either color or finish. 





This microscope is but one ex- 
BAKELITE 
BAKELITE 


New 
[IMITED, lo3 Dufferin 


CORPORATION, 
CORPORATION 


247 
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ample of the hundreds of devices 
which have been improved through 
the use of Bakelite Molded to re 
place parts formerly machined from 
metal or other materials. Some idea 
of the possibilities and economies 
which Bakelite Molded affords may 
be obtained by sending for book- 
let 37M. “Bakelite Molded”. Youn 


request will bring a copy at onee, 


Hlustrations show microscope with frame 
stage, and screw knob of Bakelite Molded 
and (above) the four molded parts u ed 


in’ frame and stage. Bausch and Lomb 


Opty al Co., Rochester. N.Y 
~ ao Kast Ohio Street. Chicago 11] 
tre t I r nt On ri ‘ i 
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AN INSTRUMENT? 
WITH A THOUSAND 
USES.... 





AS 
THE 


Good Reasons Why 


{ Resistance winding embedded in Vitrohm, a 
® fuse on vitreous enamel that resists moisture 
and acid fumes and protects the winding 
against mechanical damage. le 

‘ 


The shaft bearing, 114" long, is bushed with a THE HAYS PORTABLE 


2. graphitized bronze bearing burnished to close 
tolerances, assuring a good operating At. : 
3 All parts are keyed and locked into slots milled FLUE GAS ANALYZER 
® across each end of the steel shaft, eliminating 
the use of troublesome set screws. 
5. 





EW instruments can equal the record of the 
An improved stop on the handle side of the Hays Portable Flue Gas Analyzer for all 
®" rheostat prevents strain on the bearing or con- 


. i j i al )T 

ence drive arm. Lo io ning . i sine - “ in labora 

tories, doctors use it in hospitals, line crews use ” 
P Why the 


Rigid hard copper “‘knee action” contact arm is ee : 3 , 
4 PP it in the oil fields; but, most important of all 


18 


held against the contacts by a large heat treat- > : : eter sets « 
ed coil spring. its money saving value in power plants. 
Th as 3 : Ability to meet the requirements for such worthy wi 
6 e functions of current carrying and contact 2 
® pressure are entirely separate. diversified classes of work leaves no questions 
7 Spacings and creepage distances meet all re- about its accuracy, durability, simplicity 7 HIS r 
® quirements for 600 volt service. speed. It operates on the Orsat principle—volu lor F 
Large, good grip handle reduces the turning oe apanegtron. Paplacemnm vis ages an many refi 
S offerte. with modern alloys at vital points gives it rug design an 
ged strength while holding weight to the mini a 
The construction of the improved Ward Leonard Rheo- mum. Anyone can use a Hays Analyzer, and with ee sy 
stat is so flexible in design and application that unusual little practice, make CO» readings in less than peratures 
requirements can be met with an assembly of standard 30 seconds, or a complete analysis for CO», 0: before. I 
parts. Vitrohm rheostats can be furnished with complete and CO in 3 to 4 minutes. efficient a 
enclosures, fittings for conduit connections, and accessories The Hays Analyzer alone or combined with been fulfil 
for back-of-board, concentric and motor drive. Fixed and one of our 50 types of complete portable com small tee 
adjustable auxiliary stops are available. Listed as standard bustion Test Sets, is available in several differ lations ane 
by the National Board of Fire Underwriters. ent sizes with fittings specially designed for And her 
class of work contemplated. Combustion engi- Mercury-/ 
WA a4 D L E O my A x D neers are enthusiastic about the new Series 3000 give you | 
Test Sets which include a built-in Pointer Type 1. THE 
RELAYS — RESISTORS Draft Gage as illustrated above. wiht tee 


Write for descriptive literature on Hays Gas 
Analyzers, Portable Combustion Test Sets, A 
matic Combustion Recorders for CO», Draft and tionless, ir 
Flue Gas Temperatures and Hays Pointer ° 


Draft Gages. 
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RHEOSTATS 
Send for NEW Bulletin No. 60 
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perature j 
Long life 
along with 


Ward Leonard Electric Co. 
38 South St. 
Mount Vernon, New York 


Please send me your NEW Bulletin No. 60 


anism is er 
proof case 


THE HAYS CORPORATION 





Name 2. THE CH 
Company..............- siuallaiialcarauchb aed dante bacbisladiad ldap aaiscniliicaieasitianils 186 E. EIGHTH ST. a — 
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Why the Taylor Recording Thermom- 
eter sets a new high mark as a trust- 
worthy watchdog for power plants. 


HIS modern mercury-actuated Tay- 

lor Recording Thermometer, with 
many refinements and improvements in 
design and construction, assures more 
precise and accurate recording of tem- 
than was obtainable 
before. Its promise of exceptionally 


peratures ever 
efficient and economical operation has 
been fulfilled in power plants, large and 
small. ..in the most complex instal- 
lations and the simplest. 

And here is triple assurance that the 
Mercury-Actuated Taylor Recorder will 
give you accurate temperature records. 


1. THE MECHANISM. A simplified and 
refined mechanism, light in weight but 
sturdy and durable and practically fric- 
tionless, instantaneously translates tem- 
perature into action of the pen arm. 
Long life is built into this instrument 
along with precision of action. The mech- 
anism is enclosed in a dust- and moisture- 
proof case of modern design. 


2. THE CHARTS. The precise accuracy of 
any recorder is no greater than that of 
its charts. Taylor Charts are uniform... 
printed on specially developed paper to 
eliminate reaction to atmospheric changes 
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and to provide the ideal writing surface. 
There is a wide variety of standard 
charts and many with special ranges and 


periods of revolution. 


3. ACCURATUS TUBING. This self-com- 
pensating tubing is a patented Taylor 
development available only with Taylor 
mercury-actuated instruments. It makes 
these Taylor Recording Thermometers 
the most accurate ones available today. 
It assures the recording of the bulb tem- 
perature no matter what fluctuating 
temperatures there may be encountered 
ilong the length of the tubing. It makes 
possible longer lengths of tubing, 100 to 
300 lengths being common. This tubing 
is built to stand unusual abuse and long 
sacrificing needed flexi 


service without 


bility. 


1. IMPROVED 
MECHANISM 


\ 


3. ACCURATUS TUBING 





Taylor also makes the vapor-actuated 
and gas-actuated recorders. Write for 
Catalog 68J for a detailed description of 
these instruments. Or ask a Taylor Repre 
sentative to describe their features and 
uses to you. Assure accurate records with 
Taylor Recorders. Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, 
Canada. Manufacturers in England 
Short & Mason, Ltd., 


London. 
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New 4 inch 
Polyphase Wattmeter 


1 l, ) 
ni-flush Pattery 


@ 234," scale; 434” overall—harmonizes with other 
Roller-Smith 4-inch A.C. and D.C. instruments. 


@Full two-element polyphase 
damped, accurate and reliable. 


@5 amperes, up to 600 volts. 


Send for Bulletin | 48 


ROLLER-SMITH COMPAN 


[Electrical Measuring and Protective Apparatus 


movement, well 


MAIN OFFICE WORKS 
2132 Woolworth Bidg., New York Bethlehem, Pa. 
SALES AGENCIES IN PRINCIPAL CITIES IN U.S.A. AND CANADA 











FORD 


JOHANSSON DIVISION 


THI ACCURACY Ol 
THE LEAD SCREW Ol 
A MICROMETER CER 
TIFIED WITH JOHANS 


SON GAGI BLOCKS 
EACH COMPLETI 
REVOLUTION OF THI 


MICROMETER CAN BI 
fa CHECKED EASILY 


OHANSSON 


GAGI BLOCKS AND AC ¢ 


ESSORIES 


are used to secure accurate measurements in 
making and inspecting limit or standard 
gages—to establish standard sizes —and for 
checking precision in all kinds of tool- 
making and laboratory work. They save time 
on tool, jig, fixture, gage and production op- 


erations. Available in Inch or Metric System. 


Manufactured and Serviced by 


MOTOR COMPANY 


DEARBORN, MICHIGAN 














A NEW TUNING-FORK 


OSCILLATOR 


Better Frequency Calibration adjusted to within 0.5 
Greater Frequency Stability 
voltage less than 0.01% per volt. 


Negligible Temperature Coefficient 0.00707 per degree F 


Greatly Reduced Harmonic Content — total less than 
second harmonic over 40 db down 

Double Microphone Buttons— isolating driving and output 
cults. 

Adjustable Output Impedances—50), 500 and 5,000 ohms 


Shock-proof Suspension. 
Internal Battery—4!/2 volt for intermittent operation 


The improved performance of the Type 813-A Oscillator 


S due 
new design, made of cold rolled steel; correct placing of the = re 
of the fork; use of a filter to attenuate the output harmonics 
: For use aS a tone source in bridge measurements and as an 1 
type 813-A Oscillator fills a definite need 

This oscillator is available in two stock frequencies: 1,000 le 


between 300 


requencies 


and 1,500 cycles are 


GENERAL 


30 STATE STREET 





frequency change with drivi 


supplied on special 


For a complete description of these new forks, write for a copy of Bulletin EX-3505-I. 


RADIO COMPANY 





CAMBRIDGE A, MASSACHUSETTS 
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without 


delay. 





FOR STANDARD AND 
SPECIAL APPLICATIONS 
STRUTHERS DUNN 
CAN FURNISH IT VERY 


PROMPTLY. WRITE 
TO US ABOUT YOUR 
PARTICULAR TIMING 


PROBLEMS......: 
WKY 


(STRUTHERS DUNN 1c 
. 25 NSuniper St, Phila,Penna. 
Vere 




















MEASURING MICROSCOPE 
SS 





A sturdy and compact instrument for accurate 
linear measurements up to 2.5 inches; read- 
ings to .0001 inch. Also available for metric 
measurements. 


The convenient inclined eyepiece shows the 
objects and motions in their normal aspect. 


Complete details on request. 


The Gaertner Scientific Corp. 


1211 Wrightwood Ave. : Chicago, U. S. A. 




















Wesix Electric Air H 
automatically mainta 
form temperature t g 
out the whole room by mear 
of a built-in ther: 
the active element of wh; 
is Chace Bimetal. By 
of its dependability 
leading manufacturer 
seek reliable temp 
control or who requ 
, automatic action as ,< 
in temperature takes 
now use Chace Bim: 


W.M.CHACE VALVE CO 
1609 Beard Avenue - + + Detroit Mich 

















WILBUR B. DRIVER CO.| F ¢;. 
formerly the W. 

( Grey WIRE co.) new le 
NEWARK, N. J. al 
Solicits Inquiries for mi 
“CUPRON”’ me 
(CONSTANTAN TYPE) reason 


THERMOCOUPLE |f— **. 
WIRE : 2 


COM 

HIS wire is held to the strict mente 
calibration of standards now in impor 
use. | ing pa 


LEAD WIRE 


to match calibration of couples 
can be supplied to customers 
specifications. Submit sample o! 
type of insulation required. 
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WITH THE 


INDUSTRIAL ANALYZER 


@ Self-contained in a light-weight, easily-carried case, 
the Westinghouse Industrial Analyzer raises testing to a 
new level of efficiency and economy. It assures: 


ACCURATE TEST DATA—The only connections made 
by the tester are to the load andthe powersource. Thus, 
errors arising from the maze of connections required with 
individual instruments are eliminated. Even an inexpert 
tester can use the Westinghouse Industrial Analyzer with 
reasonable assurance of accuracy. 


EASY, ACCURATE READING—AII instrument scales 
are confined within an area only 7 by 8 inches. Simul- 
taneous readings can be obtained quickly and accurately. 


COMPLETE TEST DATA—Because individual instru- 
ments are not available or inconvenient to transport, 
important data is often neglected. A test in which miss- 
ing parts are estimated is practically worthless. But test- 





INSTRUMENTS 





ing with the Industrial Analyzer is so simple and easy 
that there is no excuse for incomplete and inaccurate 
test data. 


REDUCED OPERATING COSTS—With the Analyzer, 
testing time is cut at least in half. Since more time is 
available, more tests can be made... more faults cor- 
rected. And more faults corrected mean more 
money saved, 


REDUCED TESTING INVESTMENT—The Analyzer 
contains in one case all necessary elements. . . volt- 
meter, ammeter, wattmeter, power factor meter, transform- 
ers, etc... . for making complete a-c. circuit tests upto 125 
amperes, 600 volts. It may be used with transformers for 
higher capacities. Eliminates hundreds of dollars worth 
of individual portable instruments otherwise necessary. 


For detailed information about the Westinghouse Indus- 
trial Analyzer, just ask for a copy of C.S. 43-145 


estinghouse 
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PRECISION 
MEASURING 
INSTRUMENTS 





DIAL MICROMETERS, COMPARATORS, THICK- 

NESS GAUGES, CYLINDRICAL GAUGES, WIRE 

GAUGES, THREAD GAUGES, DEPTH GAUGES, 
GRINDING GAUGES. 


ASK FOR CATALOG 


The above are standard stock instruments but in addition 
we have more than 1,000 prints of special gauges on file 
to take care of your special gauging problems. If we do 
not have one suitable we will design one for you. 


FEDERAL PRODUCTS CORPORATION 


1144 EDDY STREET, PROVIDENCE, R. I. 


Branches: Detroit, Chicago, Cleveland, Muncie, New York 











RIQDLET 


Electrical Measuring Instruments 


Industrial and Laboratory Requiremer 


VOLTMETERS 
MILLIVOLTMETERS 
AMMETERS 
MILLIAMMETERS 
MICROAMMETERS 
POWER LEVEL INDICATORS 
THERMO-COUPLE AMMETERS 
OUTPUT METERS 
AC-DC METERS 
RELAYS 


A f pula’ r Spe ) M 
* 
Write for Catalog 


THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
Bluffton, Ohio, U.S. A. 











VOLT 





CONSTANT = VOLTAGE 


for All A.C. Socket Power Devices 
LINE VOLTAGE 95 to 130, OUTPUT 115 = 1% 
A cor oltawe 1s al 





tant v bsolutely essential to the effective opera 
iny Socket-power operated devices. Raytheon Voltagt 

Regulator will maintain output voltage regulation within 
vith any loa ind line voltage within their operating range 
Embodying the latest developments of our laboratory under the 
F. S. Dellenbaugh, Jr., they are compact, efficient 
nov parts whatever. Users include: General 
Flectric ¢ Bell Labora ies, Federal Telegraph Co., Eastman 
Kodak (¢ Western Un . and many others Write us for 

specif tions, stating your problem in detail 


RAYTHEON 
VOLTAGE REGULATORS 


Entirely Automatic... Negligible Time-Constant 


| ’ 
' RAYTHEON MFG. CO. ' 
' Electrical Equipment Division : 
4 190 Willow Street, Waltham, Mass. 5 
' ACME-DELTA, RAYTHEON, AND ! 
' DELTA PRODUCTS ' 
~ Gentlemet Please send me full particulars on Raytheon Voltage ! 
> ' 

' Re 
' 
' Nar ' 
! ' 
nA 16-35 4 





CONSTANT OvuTPUT 
AGE g U 
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OLSEN... Universal 
Mechanical Loading 


Pendulum Dial-Lever Weighing 








BE SURE AND SEE OUR EXHIBII] 
AT THE A.S.T.M. CONVENTION 


Tinius Olsen Testing Machine Com any 
502 North Twelfth St. Philade! P 
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EDITORIAL COMMENT 








[ is Issue 
n This I 

S weeks ago, suspecting that the 
mn our antiquated chariot needed 
we sped on a deserted straight 
ind jammed them hard. Result: 
1.5 sec. we came to a stop at 75 
direction of the road. Next day 
F | a mechanic to fix—not the linings, 
evervthing else, for we had just re 
porns and examined a manuscript by 


Ww. A. Blume, which you now will find 
month’s leading article. (Pages 


140-141) 


[hen comes the first of a series of 
irticles on new specialized methods and 
instruments for the solution of problems 
‘nvolving motion, time, photography and 
combinations thereof. This first article 
‘: by Dr. Fassin, who at the time of 
writing is on his way to install the spec 
trographic equipment in the new strato 
sphere balloon, “Explorer IL.” (Page 
12.) The second will be on Micro 
cinematography, by its originator. 


This month’s instalment of our elec 
trical measurements series deals entirely 
ith demand meters—a subject in which 
Perry Borden has particularly distin 
wuished himself for more than fifteen 
vears. (Pages 143-152) 


It mav not have been meant as a Chris! 
mas present, but that’s when a striking 
photograph entitled “Testing ‘Turbine 
Blades” came from the Westinghouse 
lechnical Press people with the sug 
vestion that it would make a good cover 
illustration. “Why not send us an article 
on these tests?” was our counter-sug 
gestion, and the outcome is R. P. Kroon’s 
fascinating article. (Pages 154-155 and 
159.) 


Having used the word “fascinating” 
we'll have to forego qualifying C. H 
Gibbons’ treatment of materials testing 
machines which concludes this month. 
(Pages 156-159.) 


For that matter, some devices de 
scribed in the New Instruments section 
(pages 160-165) are “fascinating” as well 
is suited to meet your requirements ; 
ind so are some of the booklets listed 
under Manufacturers’ New Literature 
(pages 163 4-5). 


The Front Cover Photograph, taken 
it the Pennsylvania Sugar Co., Philadel 
phia, shows a two-boiler control board 
distinguished for the relatively large 
number (ten) of steam flow instruments: 
two flow indicators in middle of top 
edge—one for each boiler; six flow re 
corders; and two flow recorder-inte 
grators. These last are in the center, just 
ibove the two 6 point recording poten 
tlometer pyrometers—which likewise de 
serve mention. We congratulate the en 
gineer—whose competence may be judged 
trom the way he holds exactly 15% COs 
see flue-gas analyzers at upper corners) 
nd ex ictly 400 Ibs./in.2 (see large pres 
ire gages next to them). 


The Instruments Index Supplement is 
it last, and we hope that you will 


find it useful every workday! 
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You, Too, Are “Copy’ 


ANY newspaper men maintain a mental card index 

of energetic, colortul personages whose activities 

never fail to interest some large portion of the read 
ing public. Nearly every sports writer and dramatic critic, 
and certainly every political commentator, knows a dozen 
public characters to ring up or a dozen places to go to 
on dull days when nothing “breaks” over the telephone 
when the “leg men” bring in little, and when the free or 
of “handouts” yields only a couple of lines to the pound 
of mimeographed sheets. The young “leg men” them 
selves, instead of roaming erratically through avenues and 
alleys in the vague hope of turning up copy, make me 
thodical rounds of police blotters, hotel registers and 
other likely sources of items. 

In the helds of pure science and of industry, too, some 
“names make news.” 

To make history is more important than to make news 
History is being made unobtrusively by a group of some 
four thousand technicians —Jastruments’ subscribers 

As one of them you are making history. In all likeli 
hood you consider that the control problems you solve 
and the decisions you make with regard to instrument 
applications are humdrum daily chores. So they may be 
to you because your particular job “production man 


‘ 


ager’ or “operating engineer” or “instrument man” o1 
“superintendent” or “research man” or “development 
engineer’—seems, in your particular industry, wholly 
devoid of glamor, glory or glitter. 

But these Instrumentation “chores” which you so calm 
ly take in your stride—-and those performed by yout 
fellow-subscribers—are making history. For Instrumen 
tation is, we reiterate, the eugenic marriage of science and 
industry—in which both rejoice and of which a higher 
standard of living is the first offspring. The author of this 
month’s leading article is an old Instruments subscribes 
who modestly saw no news in his work until urged to 
write about it. 


To Instruments you, too, are “COpy ” Instruments lacks 
an elaborate reportorial staff, so we ask you to interview 
yourself and write up your recent achievements for th 
benefit of your fellow-subscribers. If you want hints on 

| 


what to write about, look up page 21 of the February 1934 


Instruments ... and go ahead! 
M. F. Bretiar 


INSTRUMENTS 


June 1935—Page 139 











Instruments Contribute to Better 
Brake Performance 


By W. A. BLUME* 


N research work on brake lining, brake drums, and ing requires that stops be made at one-minute givel 
I brake assemblies it is particularly important that test and the readings on brake performance taken at show! 
ing conditions be closely controlled and the results of every ten stops. Typical charts are shown in J \ st 

accurately observed. The American Brakeblok Corpora and 4. ils 
tion has made a number of interesting applications of The deceleration produced by a given brak he sto} 
instruments in its experimental laboratory. One of these tion is determined from a study of a chart such a ' juring | 
is the use of record in Fig. 2. T] raking 
ing instruments to chart from t! was do 
give a picture of recording ieceedi 
what takes place in ment. givir ; son ea 
a brake assembly beaks dram on is 
every instant while at every in an 4 the sto 
a stop is being throughout t! qually 
made. This picture During nin le sec 
of brake operation every ten sti nake t] 
is given to the engi recorder pet ises, t 
neer through a ly rises to the de 
study of the record the maximu place dt 
er charts. speed reached seconds 

In the experi returns to ze w. Al 
mental laboratory ing the sto; sting 
ot the Ame rican rate of chart navion 
Brakeblok Corpora (34 sof per ho tained 
tion large dynamo just — sufficier the cha 
meters (Fig. 1) are place one rev Ph 
used for the testing adjacent to t the 
of brakes and brake ceding one. T! nd r t 
equipment. The readings ar the sam 
brake assembly to sented bv th the sar 

. : celerati 


be tested is mount band and 


The tor 
spondin 





ed on the dynamo show that the dy 








meter and the ma Fig. 1. In the foreground stands the dynamometer referred to. Oilgear mometer wa 
chine is adjusted so driven, its operation is entirely automatic once it is set up. ped from thy tion rec 
4 “Dp 
that both the veloc speed during = 1S Te} 
; : torqu 
ity with which the of the nine stops \ rr 
. a eee . ra 
drum passes over the brake lining and the power loading At every tenth brake application, however, th: Ne * 
. — . ° ” ry rea O 
per square inch of lining area are the same in the labo speed is 34” per second. The chart starts to move at t! in 
: , m ‘. e« om « . > . . ° nectec 
ratory as on the vehicle on which the brake assembly is high speed one second before the brake is app — 
. 3 » . piston | 
used. : continues to travel at this speed for a few seconds foot fr 
a , - . 4 oot. fre 
Che procedure for the standard life test on brake lin- the brake has brought the revolving drum to 
mn . : : : irea 18 
Vine President: American Brabsiiek Caro. Deol. bl Thus the instrument plots a graph showing speed treme 
,@ « a os s o a s a e e e aa * * a ca e % 9 s © & s + s + 7 * * e ® ‘ e °e@ 
. 
; \\ 
Que Aercicarion oF, DRAKE i") \ 
t ; | = $s np th ¥ || Wwe Aeecicarions ee Grace 
Worn NAT Oeete OF F LR Et Morn Crane Sere or F \ rer MOVE 
Beane Aries Mere 
} } 
Mercer Cviroact a 
QECK ERATION \ + r 
j f / 7 
off at vi f 
3 ] } 
ain , ewe / —., : 7 f = 
So “a ei es e e » °® «6 & + eh ® ©. 6, @2?: £6. 6.8.86 © 8:6 6°: ¢e .8. e e * ® 
4 
Fig. 2. A section of a chart record from which is determined the deceleration produced by brake application. Readings 4 iken fig 4 
taken at 


once every ten stops with the chart traveling at its high speed—the other nine at low chart speed. 
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1inst time in sec- 

. deceleration in 
er second pro 
the brake appli 
determined by 

y deducting the 
1s shown at any 
ne from the speed 


ry vel 
wn one second before. 
4 st of this chart re 
ils just how much of 


stopping was done 
luring the first second of 
braking and héw much 
was done during each 
ceeding second, In 


cases the decelera 


some 
Hon is uniform, that is, 
the stopping action is 


qually divided’ among 
the seconds required to 
make the stop. In other 
cases, the major part of 
the deceleration takes 
place during the first few 


seconds or during the last 


pounds feet ot torg 
during every instant 

thre stop The valu 
+} 


shown On Ulbe Lorque ( il 


ire direc ly related to th 
values given on the d 
celeration chart, sinc 
two are run through 
instruments simultane 
ously and at the san 
speed \ study ol iY 
torque chart is also ust 


ful for various brake \ 


bration studies, since ab 
rupt changes in th 
torque output may be di 


rectly linked with the di 


celeration and anv brak 


noises which are pro 
duced 

T' mperature, \ third 
recording instrument 
used to get the picture of 


just what is taking p! 
in a brake assembly dun 
Ing a stop 1s the record 


ing pvrometer. Thermo 


few. All of this is inter 


esting and useful infor couples are mounted a 


mation and easily ob various places in- th 
tained from a study of brake drum and_ brak 
the charts. shoes, the terminals of 
The torque output these being carried 
through collector ring 


f the brake assembly 


Or 


inder test is recorded in to brushes attached to the 
the same manner and at recording pyrometer. Thi 
the same time as the de rate of temperature ris 





celeration is recorded. during each stop is plot 

The torque record corre- . ; ted by this instrument, a 
i I Fig. 3. Upper two recorders are for deceleration and torque; : 

sponding to the decelera- lower recorder is for temperature; dynamometer control gear at 


tion record shown in Fig. bottom. 


well as cooling curves 
showing the rate of heat 
2 is reproduced in Fig. 4. dissipation between stops 
{ torque arm attached to Through a study of the 
the brake assembly is connected to a piston having an 
irea of one square inch, and the torque recorder is con 
nected hydraulically to this cylinder. Since the output 
piston is mounted on the torque arm at a distance of one 
toot from the brake assembly center line, and the piston 
irea is one square inch, the resulting reading on the 
torque chart gives the output of the brake directly in 


records produced by these three instruments, the engi 
neers of the American Brakeblok Corporation are able to 
get a clear and accurate picture of brake conditions and 
performance. The use of these instruments has added 
greatly to the supply of braking information, and hene 
to betterment of brake performance and safety of pas 


sengers and pedestrians. 


SHGRT STARTED ON LGH SPEED ONE SECOND 

















ZTORQVE QVUIPYT. BEFORE BRANES GRE ALPLIEL eres 5 
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Be. 4. This chart section, from the torque recorder, corresponds in time with the deceleration record, Fig. 2. Readings are likewise 
aken at low chart speed during nine applications and at high chart speed every tenth stop. 
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The Centrifuge Microscope 


By GUSTAVE FASSIN* 


O unusual were the application requirements for the 
Harvey-Loomis' Centrifuge Microscope that they 


may be of interest to the readers of Instruments. 


A few of the problems encountered are therefore out 
lined briefly here. 

The 9” rotor (1), Fig. 1, of the centrifuge was so 
computed as to produce a minimum of wind resistance, 
tir friction and whirls. ‘To reduce the starting and stop 
ping lag, the flywheel effect was also reduced to the 
minimum. 

The lower curve of the rotor was undercut from the 
theoretical curve in order to produce a suction of air, 
dissipating the heat generated by the motor. The rotor 
had to be kept cool to avoid evaporation of the liquid 
specimen placed on top of the rotor at (3). 

The rotor is composed of two disks of aluminum 
illoy with a tensile strength of 55,000 Ibs./in.~. Inside 
this rotor two microscope objectives, O, and O., are 
built, with a right angle reflecting prism in the center. 
This prism can be turned so as to take in light through 
O, or O, and reflect it in to the eyepiece (7). The mag 
nifications obtained with a 10 evepiece are 100>< and 
£00 


To reduce the wind resistance, the rotor is entirely 


enclosed and the inside walls of the guard (2) chromium 








plated and polished. The rotor is driven by 
motor (10) specially balanced and checked t 
ot 10,000 r.p.m, 

This motor has a double row of ball bearing 
thrust is adjusted so as to take most of the ver 

The windage produced by the rotor, at full 
so small that a match flame held within an eig 
inch from the top surface does not quiver. 

In the arm of the instrument is built a lig 
(8) which through the condenser (9) sends 
light into the objectives, O, or O,. This slit 


proximately a quarter of a degree of the cir 


of the rotor so that for a speed of 10.000 yr.) 


light impulses reaching the eye are each of 
of 1 300,000 of one second, but repeated 10, 
a minute these impulses give the impression 


tinuous image when observed through the evep 





CENTRIFUGE _MICRC 
ROTOR, 


The specimens are put in 
ally made glass slide whi 
in place (3) by means ot 
spring clip above the ob 
QO, and QO... On the oOpposi 
the glass slide an aluminu 
is placed of exactly 
weight as the specimen s 

The force developed by 
trifuge is 12,000) times 
gravity at the earth’s s 
other words a mass weig 
ounce, placed at the local 
slide and traveling with 
approximately four miles 
produces an outward pul! 
ounces, or 750 lbs. 

This instrument is us¢ 
teriology, biology, — ph 
namics, and in various ca 
an observation of the « 
process is of great val 


study of the specimen. 


Six frames from a motion picture film graphed while revolving at 125 r.p.s. on ferent density and elongation | 


of eggs of arbacia (a sea urchin) photo- 
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an 8.6 cm. radius. Note the layers of dif- to pulling into two. 
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ETERING FOR SPECIAL RATE STRUCTURES* 


Demand Meters 


By PERRY A. BORDEN} and M. F. BEHAR** 


“e 


3. Integrated Watt Demand — Block- 
interval Meters 


Continued ) 


(d) Electrically Actuated Indicating Type. 

There have been produced a dumber of demand registers in which th 
echanism, instead of being in direct mechanical connection with the meter, is 
— by impulses derived from an electrical contact system periodically 
ictuated by the watthour meter. While this really constitutes a form of tele 
meter it fills such an important place in the field of demand measurement as 
to justify treatment in this section. As typical of this class there may be con 
sidered the General Electric Type M-4, 


of which a diagram is shown in Fig 


Operating Coil 5 


Armature 
5 
\ 














| | \\ ,-Armeture 
AN Lever 
| Source \) \ 
| Friction \\ 
| Pointer | 
iP -_ || Dial 
| | 
4 = — ~ "| 
LA © ro we 
4 a Dog 
Contact a7 ee 
Watthour Meter Tt Ratchet 
Trp Lever 
Worm Whec/ ihial 
/ Clock 
/ Motor 


Fig. 43-13 


Fig. 43-12 


43-12. A contactor, Fig. 43-13, is installed in the watthour meter and serves 
to energize the operating coil of an electromagnet in the demand unit. This, 
through a ratchet system and gear train, serves to advance a pointer. At th 
end of the set time interval, a lever operated by the timing element operat: 

mechanically to open the gear train, allowing the pointer-moving element t 
return to zero, but leaving the maximum pointer In place The gear train 1s 
then automatically reconnected, and subsequent operations of the contact caus 

the driving mechanism again to move forward; but the maximum pointer will 
not be re-engaged unless the mechanism moves farther than in any preceding 
time interval. Thus there will be obtained on the scale an indication of thi 
maximum energy consumption averaged over the selected time interval 


(e) Recording Block-interval Demand Meters. 


1 1° . 
In the indicating demand meter the reading obtained from the dial is limited 
to an indication of the maximum demand in any interval since the register was 
last reset, and no information is available as to the day or the time of day 





‘ifteenth chapter (XLIII) of Part Seven (Handbook of Industrial Electrical Me rement 
and Control) of Béhar’s Manual of Instrumentation. See editorial announcement of this, series on 
page \7 of November 1933 Instruments Each chapter subjected to a final 1 101 hortly 

appearance in this serial form, in order to assure that the subject matter thorous 
up-to te. This new book is not published serially in other periodical, Entire ontents copy 


be issued in book form on or about Jan. 1, 193¢ 


TMember A.J.E.E **Kaitor, /nstruments 


sail, 
\wrnps/ 


dccurately 
Guide and Regulate 
Process Operations 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, temperature 
and speed. These gages are available with 
any number of pointers and any scale com 
binations from one to twelve. Actuatin; 
mechanisms may be oil-sealed bells o1 


diaphragms 





Multi-Pointer Gage 


Boiler Meters for recording combustion 


conditions and guiding boiler operators. 


Flow Meters for 
indicating, record- 
‘ng and integrating 
the flow of steam, 
varer, sewage, air, 


gas and other fluids. 


Recorders for 


temperature, pres: 





sure, draft, speed 


Recorder-Controller 


and other factors. 


Granular Material Meters 


for accurately measuring 





the flow of coal or other 
granular materials in grav 
ity chutes from overhead 
bunkers. The total quan 
tity of granular material 
is shown on a large illumi 
nated counter which may 
be easily read at a dis- 


Coal Meter tance of 50 feet. 


Control Systems for combustion, flow, 


pressure, temperature and other factors. 


Complete information on any of the above Bailey 


Products will be gladly furnished upon request 


BAILEY METER 
COMPANY 


1041 Ivanhoe Road + Cleveland, Ohio 
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"AUTOSYN*“ 


Self-Synchronizing Motor 





As Remote Indicating medi- 


ums in connection with... 


TEMPERATURE... 





PRESSURE... 








And hundreds of applications where 
Remote Indications are desired. 
® Operates 32 volts A. C., 60 cycles, 
single phase ¢ Two or three Indica- 
tors may be operated from a single 


transmitter © Write for data. 


PIONEER INSTRUMENTS 
Pioneer Instrument Company Incorporated 
BROOKLYN, NEW YORK 


A Subsidiary of the Bendix Aviation Corporation 
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escapement-controlled mechanism, and acts quickly to rotat 
1] . _ ; en9 nod 2 > lo ' 
s iil angie when 1 18 again stopped Rem¢ WVaDIle studs 
bt 


f this wheel actuate a bell 
tripping rod. Ti.e number of impulses in a given time is g 
ber of studs mounted on the wheel Y. Each time the sprin 
the strip chart a short distance, leaving a square-topped indic 

] 


position before the pen is released and set to zero. A samp 


: 
. 

which the graduated portion is 5 inches wide) is shown in Fig 
] 
i 


This meter is avallaDie also 1n an electrica 

tne recordin mecnanism Deing identical 

, . 

the counting train and demand pointer being advanced by 
derived trom contacts on the watthour meter shaft 


. — nent — mont — ¢ smann motor 
more recent development in recording demand meters 
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crank lever H which controls the 








with that shown in Fig 


Westinghouse Type “RB,” Fig. 43-16. The operating princip! 








ur met 


lriven by 
» reset t 


art OF | 


NKING de 


the ¢ h 


l] scale 














Fig. 43-15 





the duties of driving and rerolling the chart, winding a resetting spring, 
Wit & | 
at 


Fig. 43-16 


ictuating the resetting mechanism. The chart advances steadily, but 


A simple and well-known round-chart recording demand meter of tl 


pulse type is found in the General Electric “Type G” line, of which there are 


1¢ 


and 
the 

ment of resetting the pen makes a small hook or “quirk” at the end of the 
ne, thus definitely marking its maximum excursion, after which the pen is 
forced back to its zero position and re-engaged. Fig. 43-19 shows a portion of 
the chart, which has a graduated width of 5 inches. 


1m 


several variants. Fig. 43-20 is a diagram showing the essentials of the mechan 
sm. The recording member is advanced across the chart by impulses from watt 


hour meter contacts similar to those shown in Fig. 43-13. A quick-acting cam 
lriven by a synchronous clock motor periodically releases the pen, allowing it 
to reset to its zero position. This demand meter employs a metal stylus on a 
chart of waxed paper with a colored background, instead of the 
king devices. In the standard arrangement the zero is located near the center 
f the chart, spreading out the individual records for each interval around the 
full-scale position. The instrument may, however, be obtained with zero and 





Fig. 43-18 
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Fig. 43-17 





Fig. 43-19 


conventional 





New FRIEZ 
Small, Light 


low-cost, high accuracy 


PORTABLE 
RECORDERS 
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ercoat pock | 
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An ideal instrument for all concerned with alr-condl 
tioning, heating, ventilating, refrigeration, Industrial 
processes and operations. Indispensable for jield engl 
neers aid service men 














PRICES FROM $45 LIST 
JULIEN P. FRIEZ & SONS, Inc. 
BALTIMORE, MARYLAND 


@ @@ @ SEND COUPON @® @ @ @ 


Julien P. Friez & Son Ir 
Baltimore, Md 
Send details new Friez Type R R rders 
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HYDRON 


For Use in Temperature and 
Pressure Control Devices 
and For Liquid or 
Gas Seals on 
Compressors and Pumps. 


The “Hydron"’ one-piece me 
tallic bellows made by the 
exclusive Clifford hydraulic 


process are of outstanding su- 





periority and economy by rea- 
son of the patented method of 
manufacture. They have ac- 
cordingly been adopted by the 
largest industrial consumers. 


Hydron Bellows are free from the ordinary 
weaknesses resulting from surface injuries 
and other imperfections inherent in other 
methods. Furthermore, due to the high 
pressures employed in forming the bellows, 
any imperfections such as pin holes and 
local weaknesses are automatically detected 


in such a manner as to cause instant break. 


down of the tube prior to the complete 
formation of the bellows. 


End fittings or connections can be attached 
as a mechanical joint, or by solder, before 
the bellows is formed. They are thus pre- 
tested for leaks as an integral part of the 
bellows. 

Complete bellows assemblies for pressure 
controls, also filled and sealed units for 
thermostatic devices, made to any reason- 
able specifications, are a specialty. Com- 
plete engineering service on all problems 
involving adaptation of metallic bellows. 


Write for latest catalog 


CLIFFORD MFG. CO. 


566 East First Boston, Mass. 


Factory Representatives: 
Riley Engineering Corporation, 1481 14th Street, Detroit 
Franklin G. Slage!,923 East 3rd Street, Los Angeles 
J. J. Shriver, 221 North La Salle Street, Chicago 
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full scale positions transposed, so that the individual records around 
out more clearly, as well as the corresponding time graduations. Se 












Operatin | 
Coil | 







(f) Characteristics of the Block-interval Class. A form 

Against demand meters of the block-interval class there has bee: the purpo 
objection that since the time interval during which each avera n deman 
takes place is determined solely by the timing mechanism in the | ised to 
not possible for the device to select the demand period during ; propelle 
average was the greatest of all the averages, so that the maximum to the tra’ 
given by the meter will be only the mean power consumption in t] ur mete 
which gave the greatest consumption among the intervals whic! roduced 
happened to select. This will be understood by reference to Fig. 4 n make 


is a graph representing a steady load applied suddenly at a time a tervals 
ginning of a time interval of a block-interval demand meter connect f each 11 
ure this load coincides with the time of application of the load, th hich for 
the pointer on its first excursion up the scale will be represented by t lrum wh 
line a-b; and if the load continues steady until the end of the first tir ter & tically ins 
the pointer will have reached a position representing the value of th t a serie 
the maximum pointer will continue to indicate this value so long ites on 
does not go higher. If the load were suddenly to be cut off at 
pointer reached a reading corresponding to its value, the 
would remain at that maximum value, and would truly represen 
for that particular interval 
If, on the other hand, the timing of the meter happened 

the first demand interval was terminated when the load had 
time egual to half this interval, as at c, the meter would reset to 
demand indicated for that interval would be equivalent to half the va 
steady load. Upon initiation of the succeeding interval the der 
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in proceed to build up a reading, the indication following the dotted 
ind if the load were to be maintained sufhciently long this second 


aed ould provide a correct indication of the demand. If, however, as in 
ae Jing case, the load were to be suddenly cut off at the time b, the 
ye ild reset to zero, leaving the pointer half way up the scale as before 
Thus, maximum demand as indicated by the meter would be half the true 
verave. Therefore it will be seen that two similar demand meters with iden 


periods, but having these periods out of synchronism, might differ 

their indications by an amount as great as half the value of the steady load 
While theoretically this error may be as much as 50 percent, it is found in 
sractice that, except under the most unusual conditions, the likelihood of the 
ming mechanism synchronizing with load variations (and maintaining this 
«nchronism over considerable periods) is so small as to render the probability 

f errors from this source practically negligible. 

There are integrating demand meters in which the possible error from 
this source is minimized by causing the averaging process to be performed 
jmultaneously over a group of equal but overlapping time intervals, a ratchet 
jevice or its equivalent selecting the maximum of these as the true demand 
in others of these’ the progress of the load is caused to displace a number of 
\iscrete mechanical units, such as pins or balls, at a rate varying with the value 
f the load. The number of these displaced units within a time interval cor 
responding to that for which the instrument is adjusted is continuously sub 
ected to measurement, and the greatest value so obtained represents the maxi 
um demand on the system. So far as 1s known, none of these devices is now 
n commercial production. 

A form of recording demand meter developed by one of the authors* for 
the purpose of providing a standard in an extended series of comparative tests 
n demand meters is shown in Fig. 43-23. In this instrument a paper chart is 
vused to advance at a speed proportional to the load on the circuit, and a pen 
s propelled across the paper at a constant speed in a direction perpendicular 

the travel of the chart. The first motion is accomplished by means of a watt 

ur meter governing the speed of the paper feed; and the second motion is 
roduced by a clock, winding a cord about a friction-driven drum, so that the 
nen makes its transit of the paper in a time corresponding to the least of the 
ntervals involved in the investigation (in this case 10 minutes). At the end 
f each interval a contactor driven by the clock energizes an electrical device 
vhich forcibly returns the pen to its zero position, the cord unwinding from its 
drum which slips on the arbor of the clock. As the return of the pen is prac 
tically instantaneous it will be seen that the record on the chart takes the form 
f a series of successive curves, one above the other, the corresponding ordi 
ites ON successive curves being separated by intervals of 10 minutes. The 
slope of a curve at any instant is proportional to the load at that instant; and 
the series of curves may be considered as translated portions of one continuous 
urve whose height from the point of starting represents the integrated value 
f the load. 

Since measurement along any ordinate represents the advance of the paper, 
e., the integrated load, during the time period between two crossings of that 
rdinate by the pen, it manifestly represents the average load or demand dur 

U. S. Patent 1,094,439: H. S. Hatfield, April 28, 1914 

U S. Patent 1,726,331: E. M. Ashworth; Aug 7, 1929, 


\. Borden. Measurement of Maximum Demand & Determination of Load Factor. 7) 
1.1.F.F., Vol. 39, 1920, Pages 1847-1894 
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“Accidents” 


Are Not Neeessary 


For Solving Invention 
Type Engineering 
Problems 


w 


If vou wrecked your car in an acci 
dent it does not necessarily follow 
that vou could not wreck it on pur 
pose. In fact, you can do a much 
better job by driving it fifty miles 
an hour purposely against a solid 


brick wall. 


It is not true that the majority of in 
ventions were made by accident. It 
you study any list of the stories 
about accidental inventions you will 
find that: 


(1) Many of the stories are not truc 


(2) Ninety per cent of the cases deal 
with DISCOVERIES and NOT IN 
VENTIONS. To discover means to 
find, while to invent means to 
MAKE. Of course the FINDING 
may be accidental, especially in new 
fields. (Chemistry is such a field, and 
will be for many vears to come. Most 
accidental inventions are really 


chemical discoveries. ) 


(3) You will also tind that most of 
the stories relate to cases a hundred 
or more years old. Nowadays, with 
the tremendous store of knowledge: 
and with organized research, we sel 
dom hear about inventions or even 
discoveries that were made by acci 
dent. 


If there ever was any engineering 
work done with the help of “Divine 
Inspiration” and by “fortunate acci 
dent,” the same work, in a majority 
of cases, is now done by hard think 
ing—unfortunately with unnecessary 
loss of time and energy. This school’s 
home study course in the Theory and 
Practice 


teaches you how to save your time, 


Technique of Inventive 


money, and mental effort and to pro 
duce incomparably better results in 


any mental engineering work. 


WRITE FOR FULL 
PARTICULARS TO 


Trofimov School of 
Inventive Practice, Ine. 
Derr I.. 3859 Norruampron Roap 


CLEVELAND HeiGuts, Onto 
It is Ideas that Move the World 
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Hoppler 
Viscosimeter 


For determining the abso- 
lute viscosity of gases, fluids, 
viscous tars or syrups, by 
the fa//ing ball principle. 
Direct readings in centi 
poises (or centistokes) .Only 
small sample (30cc) re 
quired. 


Results Consistent 
and Reproducible 





Model CH 


Range: from 0.01 to over 
1,000,000 cent Ip uses tor 
Mi del B. 

Accuracy: ~0.1% between 
10 and 600 centipoises, 
“0.27% at extreme ranges. 
With use of Ultra Thermo- 
stat error can be reduced to 
“0.05% over entire range 
of viscosimeter. 

Ditference in viscosity be- 
tween distilled and_ tap 
water can even be meas: 
ured. 

When requesting detailed 


information, state range of 
measurements required 


FISH-SCHURMAN 
CORPORATION 


U. S. AGENTS 
230 E. 45th St. New York City 
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ing that period. It only remains, then, for the measurement of the 
demand, to select that ordinate whose length between two successi\ 
greatest, and to express 1ts length in terms of the units measured by 
Similarly, demands for twice the normal time period of the met 
scaled off by measuring the greatest ordinate between alternate cury 
greater multiples of the normal period, by selecting the desired 
curves to be spanned. Thus, from the one chart, determination ma 
of not only the true maximum demand for the fundamental period 
demand for any multiple of that period. Thus, on the chart sho 
43-23 the maximum ten-minute demand is represented by the dista: 
twenty-minute demand by B/2 and the thirty-minute demand by 
interesting application of this method to the control of load is show: 
sequent patent assigned to the General Electric Co.* 


4. Lagged Demand Meters. 


(a) General Considerations. 

The lagged demand meter is essentially an indicating or record 
ment in which the movement of the deflecting element is retarded ( 
back” but “slowed down”) so that a measure of the load may be obta 
after the lapse of a predetermined time interval. This is equivalent t 
the movement with a high degree of overdamping. In a simple ind 
recording instrument, the characteristic law of the damping is of 
importance. In a lagged demand meter this law forms an essential | 
measurement; it must be definite; it must be an invariable characterist 
meter. 

There is no such thing as a perfect lag characteristic suitable for a 
metering applications, but “true lag” (that of the logarithmic-decrem 
as in thermometric lag) has advantages, among them the property of r 
only one numerical value—the time required for the indicating el 
cover a given fraction of its scale travel corresponding to a sudden c! 
the measured magnitude. (For the lag coefficient this fraction is | 
the reciprocal of the base of natural logarithms; for the demand int 
fraction is generally 9/10.) 

Herein lies an important difference between the block-interval 
meters discussed in the preceding section, and the lagged demand mete: 

In a block-interval meter, the characteristic demand period is deter: 
its mechanical structure, and is the time elapsing between the engage: 
disengagement of the mechanism which advances the demand pointe: 
In the lagged demand meter, on the other hand, the characteristic tin 
is the time required for the demand pointer to make a given fraction 
plete response to a change of the measured magnitude from on 
another. In lagged demand meters generally approximating the logarit 
the rate of approach of the demand pointer to its ultimate position va 
the proportion of its excursion yet to be traversed. In Fig. 43-24 
a graph of a suddenly applied steady load, together with curves rept 
demand as determined by different methods during the period imi 
following the application of the load. Curve A shows the reading of 
meter whose indication approaches its final value at a uniform rate, ai 
B the successive positions of a demand pointer which follows the | 


U. S. Patent 1,610,038: W. T. Chapman, Dec. 7, 1926. 
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Register of 
Instruments, Meters and other Devices 


for measuring, testing, controlling, surveying, research and_ all 
other technical purposes; also timepieces, automatic devices, re- 
lays, regulated valves, precision devices and all apparatus pertain- 
ing to measurement and control. 









Sections 


1. INDEX OF INSTRUMENTS AND APPARATUS 


In this section are listed instruments and devices used for 
measurement, inspection, testing and automatic control. Under 
each heading appear the names of the companies which make 
and sell it. Anyone who wants to know where he can buy or se- 
cure information on a certain product can turn to this section, 
find the product properly indexed and cross-indexed, see under it 
the names of the manufacturers who make it. 


2. INDEX OF TRADE NAMES 


In this section can be found the trade name of the product in its 
proper alphabetical place, with the product it designates and the 
name of its manufacturer. 


3. DIRECTORY OF MANUFACTURERS’ NAMES AND ADDRESSES 


Here are listed all manufacturers included in the directory, with 
complete addresses. 











INSTRUMENTS PUBLISHING COMPANY 


1117 WOLFENDALE STREET PITTSBURGH, PENNA. 




















To the User 


This Index is primarily a source of infor- 


mation as to manufacturers or the exclusive or 


territorial sales agents of manufacturers. 

In most directories, the address found oppo- 
site the company’s name is keyed by the pub- 
lisher for advertising reasons. This practice 
has not been followed in the preparation of 
this Index. The publishers would therefore 
appreciate your mentioning The Instruments 
Index, when writing to any of the companies 
listed. Also, if possible, send us a copy of the 


letter written to the manufacturer. 


Indexing System 

Instruments, apparatus, etc. are indexed 
under the main noun as the key word. In cases 
where a name is ambiguous, or where the 
item is Known equally well under two or more 
names, companies making such devices are 
listed under one subject and cross-references 
inserted under the other headings. 

The asterisk (*) following the company 
name indicates that the company manufac- 


tures the item. 


Trade Names 


An effort has been made to remove all pro- 
prietary trade names from this Index and in- 
clude them in the Trade Names Index. 


Information Section 


For a source of supply of any item not 
found through the use of the Index, communi- 


cate with the Information Section, Instru- 


ments Publishing Co., 1117 Wolfendal. Ss; 
Pittsburgh, and every effort will be m 


furnish the information promptly. 


Suggestions 
We shall appreciate suggestions regai 
1. Headings not at present found in this | 
which should be there, 


2. Firms listed erroneously, and 


3. Other inaccuracies which may have crept 


in despite all precautions. 


Completeness 


Over 1000 manufacturers were canvassed 


by The Instruments Publishing Company in 


the last four months. Those that did not fil! 
in our first questionnaire after one month re 
ceived a second one. Again, a third question 
naire was sent to non-responders at the end ot 
the second month. In the last few weeks we 
even sent representatives to call on manufac 
turers, urging them to check every listed item 
they made. Therefore, the omission of an\ 
manufacturer’s name under any heading 1s 
due to the negligence of someone in his own 
organization—not to The Instruments [ub 
lishing Co. 

For example, on the opposite page, there 
is a heading with only one manufacturers 
name under it; whereas we know that this 
class of devices is made by at least three othe! 
manufacturers. As a matter of fact, these man- 
ufacturers checked several types belonging to 
this class, and their names appear correctl) 


under these type designations on later 
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Wallace & Tiernan ( Inc.* 

Inc. * Welch Mfg. Co., W. M 

Stop Western Scientific ¢ 
Marietta Apparatus Co Wilkens-Anderson = ¢ 

1 . Zeiss, Inc Carl 

Tati | OOLOR._ ATONING 
Aloe Co., A. 8 OUTFITS 
American Ins. Co.* 8, Inc.® 
Braun Corp », A. 5 - 
Central Scientific Co.* «I v . 
Chicago Apparatus Co a tice ~ 
Fe my “C "4 re Curtin & Co.,Inc.,W.H 
Denver Fire Clay Co Doerr Gla Co Inc.* 
Doerr Glass ( Inc.* Eimer & Amend 
Eimer & Amend* Empire Lab.Sup. In 
Empire Lab.Sup.¢ Inc.* I Instr nt Co 
Fish-Schurman Corp.* Fish-Schurman Corp.* 
Fisher Scientifie Co.* Fisher , . entific 
Gilmore Drug ¢ Ww Genera lecti ( ~ 
Greene Br ther Inc . Gilmore Drug ¢ » Wd 
Greiner ( | . Greiner Co Inc oS. &.” 
Greiner ¢ Inc., O. R.* Macbeth Daylighting ¢ 
ss Ins. C Inc.* m.. tta atus Co.* 
H-B Ins. Co., Inc.* arie BC 
Heil Chemical Co., H M-R-H- Laboratorit 
Howe & French, Inc Munsell Color ¢ in 
Humboldt Mfg. Co.* Palo-Myers, In . 
Kauffman-Lattimer ( Raw on Ele In Co 
Laboratory Materia!s ¢ Kieker Instr ent ¢ 
Luertzing Gl Ins. Co.* Scherr Co George* 

Sheldon lee Corp 
rhwing Inst. Co.* 
Wallace & Tiernan Prod 
Inc.* 
Watts Elec Con. Inc.* 
Western Scientific Cc 
Podbielniak Ind. Res Westinghouse E&M.Co.* 

& Eng. Lab Weston 1 Inst. Corp* 
Precision Scientific Co.* COMBUSTION CONTROL 
Rascher & Betzold* EQUIPMENT 
Refinery Supply Co American Askania Corp.* 
Sargent & Co., |] H Arca Regulator Inc.* 
Schaar & Co Bailey Meter Co.* 

Sci. Glass App. Co.* Braun Corp 

Stan. Scien. Su Corp Brooke Eng. Co Inc.® 
Tagliabue Mfg. Co.,C.J.* Cambridge Inst.¢ Inc.* 
Teschner-Quinn Corp Brown Inst. Co.* 
Walker & Co.,Inc.,G.1 Carrick Eng. Ce 
Western Scientific C Cook Electric Co.* 
Wilkens-Anderson Curtin & ¢ Inc.,W.H 

COIL TESTING Denver Fire Clay Co 

EQUIPMENTS Defender Auto. Reg. Co.* 
Automatic Elec. Co.* Detroit Lubricator Co.* 
Century Electrical Co,* Dickson Co.* 
Clough-Brengle Co.* Empire Lab.Sup.Co.,Inc.* 
General Electric (Co.* Ess Instrument Co.* 
General Radio Co.* Fish-Schurman Corp.* 
Gray Inst Co.* Gordon Co,., Claud § 
Hy Ef Elec. Prod. Co* Greiner Co., Emil 
Inter. Broad. Equip. Co* Greiner Co., Inc 0. B.* 
Leeds & Northrup Co.* Hagan Corp.* 

Niehoff & ( Cc. E.* Hays Corp.* 
Roller-Smith Co.* Leeds & Northrup Co.* 
Rubicon Co.* Mercoid Corp.* 

Sensitive Res. Inst. Co.* Mine Safety Appl. Co.* 
Thermo Con Dev., In Nat Airoil surner Co.* 
Triplett Elec. Inst. Co.* Minn-Honeywell Reg.Co* 
West Elec. -Mech { National Reg. Co.* 

Inc.* N. J. Lab. Supply Co 
Western Scientific Co Paragon Electric Co.* 
Westinghouse E.&M.Co.* Podbielniak Ind. Re & 
WestonElect. Inst. Corp.* Eng. Labs.* 

COLLIMATOR Refinery Supply Co. 
American Askania Corp s we « ees 7 H 
tryde Co.* scl, Glass App 0 
aha _R¢* Shallcross Controls, Inc.* 
Kollmorgen Opt. Corp.* Smoot Eng. Corp.* 
Mann Inst. Co.* Tefft-Jackson, Inc.® 
Pioneer Inst. Co., Inc.* Thermo Con. Dev Inc 
Western Scientific Co Western Scientific Co 
White Co., In David COMMUNICATION 
Zeiss, Inc., Carl MEASURING 

Vertical : : INSTRUMENTS 
Gurley, W. & L. E.* Automatic Elec. Co.® 

COLOR GRADER Clough-Brengle Co.* 
Munsell Color Co., Inc.* Ferranti Electric, Inc 

COLORIMETERS Fert Instrument Corp.* 
Akatos, Inc.* General Electric Co.* 
Ales (o:.,. 4. B* General Radio Go.* 
Bausch & Lomb Opt.Co.* Henschel&Co. ,Inc.,C.J.* 
$raun Corp Hickok Elec. Inst. Co.* 
Central Scientifie Co Holtzer-Cabot Elec. Co.* 
Chicago Apparatus Co Int sroadcasting Equip 
Curtin & Co.,Inc.,W.H Co.* 

Daigger & Co., A Kellogg Switchboard & 
Denver Fire Clay Co Sup. ¢ 

k Lampkin Labs.* 

E Leeds & Northrup Co.* 
¥ Lewis Eng. Co.* 

Fisher Martin-Decker Corp.* 
Gaertner Se Corp.* Prem. Crystal Lab.,Inc.* 
General Electric Co.* Roller-Smith (Co.* 
Gilmore Drug Co wi Rawson Elec. Inst. Co.* 
Gen. Inst. & Con. Co RCA Mfg. Ce Inc.* 
General Radio Co.* Sensitive Res. Inst. Co.* 
Greene Brothers, Inc Shallcross Mfg. (Co.* 
Greiner Co., Emil* Triplett Elec. Inst. Co.* 
Griebel Inst. Co., Inc.* United Sound Eng. €o.* 
Heil Chem. Co Henry Western Elec. Co., Inc.* 
Hellige, Inc.* Weston Elec. Inst.Corp.* 





COMPARATORS 
Optical 
\ rican Askania ( 
Bausch & Lomb Opt.€o.* 
‘ ridge Inst.Co.,Inc.* 
Curtin & Co.,Inc.,W.H 
Denver Fire Clay Co 
I r & Amend* 
Ferner R. Y 
Fish-Set un Corp.* 
Fue In ™ 
Gaertner Scientit ( p* 
Howe & Frenc} Inc 
Jones & Lamson M. Co.* 
Kern ¢ 
Mann Inst Co.* 
M g br In 
Mine & Sme Sup. ¢ 
N J. Lat Supply ¢ 
Pre ae a a4 ® 
Scherr ( George® 
Van Kueren Co.* 
Walker & ¢ Inc..G.T 
Western Scientit ( 
Wilkens-Anderson (Cx 
COMPASSES 
Denver Fire Clay (¢ 
Kimer & Amend 
G bel Ins co. 
Koll in Inst. ¢ Inc.* 
Mine & Sm r Sup. ¢ 
Testrite In ( . 
I S. Ga Co.* 
Aircraft 
Star Compa ( ° 
Automobile 
Star Comy Co.* 
Azimuth 
Aeromarine It Co., Ine* 
\ rican Askania Cory 
I) gen Co., Eugene* 
I Inc R 
G Wet &* 
Hand & Sons Co., J.E.* 
N eS ha 
Pioneer Inst ( Inc.* 
W tern Scientifl ( 
Wi ( Inc., David 
Beam 
Bruning Co Inc ( 
Dietzgen ¢ Kugene* 
hl t ¢ Bb. K 
I z & Sons, In Be 
Ix n ¢ 
K & « 
‘ Frederick 
Wade Instrument (Co.* 
Warren-Knight Co 
Wi Co Inc David 
Dip 
Chicago Apparatus ¢ ” 
I i Co, B. EK 
G mr We. @ ie Be 
Kolesch & ¢ 
I’ ( Frederick 
Taylor Instru nt ¢ 
Walker & ¢ Inc.,G.T 
Wi Scientific ¢ 
Wh » In Dav 
Drafti Room 
Bruning Co., Ine., C 
Dietzgen Co., Eugene* 
Elliott ¢ B kK 
Gurley, W. & I } 
Kern Co 
Kolesch & ¢ 
Post Co., Frederick 
Soltmann, Inc I G.* 
Tavella Sale Co 
Wade Instrument ¢ es 
Wt Co Inc LD | 
Earth Induction 
\ rican Askania ¢ 
Kern Co 
Pacific Scientific ¢ 
Pioneer Ir ( Inc.* 
Walker & ¢ Ir G1 
Western Scienti ( 
Gyro 
me in Askania f 
Sperry Gyro. Co., Inc.* 
Marine 
Star Compa Co.* 
Master 
American Askania Corp.* 
Photoelectric 
Hand & Sons Co 1.E.° 
Radio 
We Elec ( Inc.* 
Ship 
B Ker { s { ® 
Bl & f Inc j.® 
Hand & Sons Co., J. E.* 
Neg > & & 4 B.* 
Sherman, I * 
Star Compa Co.* 
Spherical 
Hand & Sons Co., J.E.* 
Telltale 
Hand & Sons (9%, J.E.* 
Neg  & & 2; B.* 
Weston Scientifie ¢ 
COMPENSATION 
MAGNETIC 
Hand & Sons ¢ j.z.* 
CONCENTRATION 
RECORDERS 
Elgin Softeder Corp.* 
Esterline-Angu co.* 
Leed & Northr Ce." 
COMPENSATION 
ETERS 
Amer. Dist. Steam (o.* 
CONDENSER 
Abb 
Co., A. 8 
ch & Lomb Opt.Co.* 
Sraun Corp 
Central Scientific Co 
Chicago Apparatus ¢ 
Curtin & ¢ Inc.,W H 
Denver Fire Clay ¢ 
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I _ t ‘ 
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Heil ¢ ‘ fenry 

lowe & | I 
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N. J. La s y ( 

Ms it 

rt & B I 

Refinery 8 ( 

S wr & ( 
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Stan. Scler s ‘ 

W & ‘ G.7 

W nS ( 

W 1 Ar ‘ 

4 Ir ( 
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\ ‘ 4 

3 & I 0 . 

Kh ( 

Cer S ( 

( \ ( 

( ! & | I Wo 

t & A 

| I ‘ I . 

I ! ( e 

Fist S n ( 

( I) ‘ W 

‘; I lr 

iH ‘ ( it 

iH & | 1 

} ’ nel ‘ 

le Ir y.* 

M Ir 

y & | 

Soh yay 

s ol A ( 

S Let Co. ® 

Star t ( 

W & ‘ It ‘ 

W s ( 

W Ar ( 

7. Ir ‘ 
Apochromatic 

Al ( A 3 

Bauschél Opt.Co.* 

Braun ¢ 

{ n = 1 1 { 

( mee It W.H 

I & Amend 

En Lab. Sup. ¢ Im 

Fist Scl Co 

Cire n Ine 

Heil ¢ ‘ Ifenry 

i & Frenet Inc 

K ff nl Co 

Leitz Ir E.* 

Palo-Myer Inc 

encer Lens Co.* 

_ in » ! = ‘ p 

Walker&( Ir Gt 

Ww n Sclet c 

Wilkens-Anderson Co 
Bull's Eye 

B & I Oo ( . 

Eir & Amend 

Kr Labs ( Inc.® 

Dr ( Ww.J 

K ft n-I mer Co 

I 7 Ir E.* 

Spencer Lens Co.* 

West Scient Co 

Wilkens-Anderson ¢ 
Cardioid 

Aloe Co., A. 8 

Ba h & I b Opt.Co.* 

C} igo Apparaius Co 

Eimer & Amend 

Empire Lab Sup.¢ Inc.® 

Gilmore Drug ¢ wil 

Kauffman-Lattimer ¢ 

Leitz, Ine A 

Palo-Myer In 

Pfaltz & Fave In 

Western Scier ec CO 

Wilkens-Anderson ¢ 

Zei In Cart 
Electrical 

Automatic Elec. Co.® 

Chicago Apparatus Co 

Cornell-Dubilier Corp.* 

Crowley & Co.,Inc.,H.L.* 

Empire Lab. Sup.Co.,Inec.* 

Gamewell Co 

General Rad Co.* 

Gray Instrument Co.* 

Kauffman-Lattimer Co 

Kellogg Switchboard & 

Sup. Co.* 

Leeds & Northrup Co.* 

N fl & ¢ ( ied 

ROA Mfg. ¢ Inc.® 

K n Co* 

Wa Ele Con. Inc.® 

Ww Flee. ¢ Inc.® 

Ww n Scilentifie ¢ 
Glass 

Gr ‘ Inet. ¢ Ine * 

Luvs neg G Ir Co.* 

M & ( 

Sargent & ¢ E 

We t Mie. ¢ W M 
Paraholoid 

Aloe Co A. 8 

Ba h & Lomb O ( ® 

k & Amend 

} Lab ( Ir . 

r Schurman ¢ . 

G e Drug ¢ wi 

Greene Brother Ir 

K ffran-Lat r ¢ 

Le 7 Ine K.* 

Stan. Scien. Sup. Cor 

Western Scientific ( 

Wilken Anderson ¢ 

Zs Inc Carl 
Variable 

Federal Inst. Corp.* 
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CONDENSER LEAKAGE CONTROLS, AUTOMATIC CONTROLS, AUTOMATIC CONTROLS, AUTOMATIC CONTROLS. AUTOMATIC CONTROLS 
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Biddle ¢ James G ( regeeeney Ang p - Thermo Con. Dev In Foster Engineering Co.* 
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Fisher Scientit , ( American Gas Fur o.* American Meter Co.* General Electric ( a Pp 
Leeds & Northrup Co ( Arca Regulators Arca Regulators, Inc.* omnes Sunk. Se Conk. 4 
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Ketinery Supply ¢ trown Inst. Co.* y Corp.* Greiner Co., In 0. B.* hal -~ & 
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Deny Fire ¢ . ther ‘o.* Minn-Honeywell Reg.Co.* . 7 « Pacifie Scientifie C anvet ( Powers 
yt . Esterline-Angus ¢ I } 
lD'} ( Tulian® Co* Pacific Scientific ( ries & RSons.Inc..J.P.* Pyrometer Inst. ¢ ! } &S Pree, Th 
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AUTOMATIC CONTROLS, AUTOMATIC CONTROL SYSTEMS CYCLOMETERS DUST ANALYSIS aah fbn mr ye 
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GAGE TESTERS 
American Inst. Co.* 
Amthor Test. Inst. Co 
Inc.* 

Con lated Ashcroft 
Hancock ¢ Inc.® 
Curtin & Co., Ir Wwiou 
Detroit T Mach. €o.° 

Gree ir ‘ Ir 
Marsh ¢ j P.° 
Mer d ¢ p.* 
Park Ir Harry 8.° 
Perkir & Sor In 
i fa 
Refinery § y Co.* 
Star Hra fg. Co.* 
Testing Machine Ir 
Olsen Test Mact ( 
Tir . 
Ze Ir ‘ l 
GALVANOMETERS 
(ent | Scientific ¢ 
Gil Drug Ce Oe 
Marietta Ay at ( 
Mir Sry Sup. ¢ 
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GALVANOMETERS 
Cont'd 





Astatic ay Dioxide (Cont Sulphur Dioxide Fisher Gov. Co.* 
‘ ber Inst. ¢ r Scientific Co.* Cambridgelnst. Co. ,Inc.* Foster Eng. Co.* 
Inc.* Fi ch Schurman Corp.* Engelhard, Inc., Chas.* General Electric Co.* 
‘ gO :Apparatus Co.* General Inst. & Con. C Hays Corp.* Greene Brothers, Inc 
Gray Instrument Co.* Gordon Co., Claud 8 Leeds & Northrup Co.* Holzapfel Inst. Co.* 
Leeds & Northrup Co.* Brott Tagliabue Mfg. Co.* Hydraulic Press Mfg. ( 
Rawson Elec. Inst. Co.* GAS CONTROL Klipfel Mfg. Co.* 
Rut niCo.* Ammoniation, Black Man- McAlear Mfg. Co.* 
Schaar & ( ufacture, Bottle Steriliza- Mercon Reg. Co.* 
Se ive R ist. Co.* tion, Chlorination, Citrus Northern Equip. Co.* 
Welch Mfg. ¢ Ww. M.* Fruit Treatment, Flour Plouff Co.* 
W n Scier © « Treatment, Slime Treat- Shallcross Controls, In 
Ballistic ment, Sterilization and Taylor Instrument C 
Cambridge Inst. ¢ Bee resup. <0. Water Treatment Watts Regulator Co.* 
In Mine Safety Appl. Co. Wallace & Tiernan Co., Wilgus Mfg. Co.* 
Chicago Apparatus ¢ Reg.Co Inc.* Pump 
Eimer & Amend ‘ . GAS FLOW INDICATORS Cash Co., A. W.* 
Gray Inst ent Co.* t ©0. See Indicators, Gas Flow D’Este Co., Julian® 
Leeds & Northrup Co.* ! ..« GAS LEAK INDICATORS _ Fisher Gov. Co.* 
Rawson Elec. Inst. Co.* Republic Flow M Ce See Indicators, Gas Leak Foster Eng. Co.* 
Rubicon ( Sargent & ( E. H GAS METERS jreene Brothers, Inc 
Schaar & C Schaar & “ x See Meters, Gas lic Press Mfg. ( 
Sensitive Res. Inst. Co.°  TeellabueMfe.Co. C.J GAS PURIFYING | Mfg. Co.* 
Sticht & Co., H. H.* es eee Ee MATERIALS ar Mfg. Co.* 
Walker & ¢ Inc., G. T oe on 2 ms 50. Connelly Iron S. & G Mercon Reg. ( 
Wel Mfg. Co., W. M.* W aed a’ : a b. , Co.* Northern Equip. Co.* 
Western Scientific ( iiieens-Acdarem 4 GILLMORE NEEDLES Plouft C¢ 
Broca Williams Apparatus Co.* See Cement Needle Appa- Watts Regulator Co.* 
Cambridge Inst. (¢ aa hie ratus Wilgus Mfg. Co.* 
Inc. * Carbon Monoxide , Station 
Gray Instrument Co.* Bachar ud Co.* GLASSWARE American Meter Co.* 
ee. Braun “Corp. » LABORATORY — 
~ ~ He Inc. * Cen 1 Scientific Co 
rade ive Inst. ( Chicago Appar ( Cc} Ap! is ¢ 
ir Curtin & ¢ I W. H Daigger & Co., A 
. e ts Co.* Empire L s vy ¢ Denver I Clay ¢ 
: nica & —_— . nm Doerr Gla ( Inc.* 
Etna Electric Works*® ze In C Kir & Amend — 
General Electric Co.* & Con. ¢ Er Lab ply Co 
General Inst. & Con. ¢ et In ; * 
G-M La Inc.* , Emil* a oo 
Gray In nent Co.* é ety Appl. C ( Emil* Water Pressure 
peggy a eng ver, &Inst.( ( In oO. R.* Wilgus Mfg. Co.* 
Ke Aw tier pb Ser ve Re Inst Inst. Co., Inc GRADUATING 
Tente fh hrup Co.* TagliabueMfg.Co..C.J.* French, Inc _ MACHINES : 
Pyror rl In  Co.* Ther Con. De In man ttimer ( ning Scient le f i 
Rawson Elec. Inst. Co.* Chemical- Indicating - le vg 7 ( a ~ omer : Be e Saar 
] ment ° traun Corp at itor terials ne : 
~ — ee * Curtin & Co.. Inc., W. H Leitz, Inc., E GRAIN TESTERS 
Rubicon Co.* ic Luertzing Glass Inst. ¢ See Testers, Grain 
ron ge EH Macalaster Bicknell Co.* G@RAVIMETERS 
Schaar & ( Cambridge Inst. ( 
Sen ve Res. In Ce.° Inc.* 
Shall Mf ( Refinery Supply Co.* 
Stand 1 Ele T a ( aoe srothers, Inc . 
thot ( * Schultheis Corp 1 V 
m . ! Bs n Pee ‘ In TagliabueMfg.Co.,C.J.* 
Walker & ¢ Inc., G. 1 GRAVITOMETER 
Welch Mf ‘ \ M.* American Me Co In 
Ve n Scientific ( jinckley, G. S.* 
Weston Elec. I Corp.* Braun Corp 
Wilkens-And ( Eimer & Amend* 
Differential General Inst. & Con. ¢ 
Cambridge Ins ( Greene Br In 
Inc.* Western Sclentii : — Scien ( 
‘ este cientifi Yermutit Co.* 
ae “4 ° Wilkens-Anderson Co Prec. Ther & Inst. ¢ 
oe. gr — WwW ms Apparatus Refinery Supply Co 
ooeitien. Mne ‘Bast. Oo.” GLASS TUBING ; Schultheis Corp., E. W.* 
The . Dev rn Heat Resisting, Ultra-Vio- Thwing Instrument Co.* 
Double Coil let Transmitting, Ultra- Western Scientific ( 
= ( Violet Transmitting Opaque GREASE TESTING 
In > to Visible _ . APPARATUS 
Engelhard, Ir Charles* ‘ Fish-Schurman Cort See Testers, Grease 
Foxboro ¢ Electrical-Indicating ag rng ing GROUND DETECTORS 
Gray Inst nent Co.* Bacharach Ind. Inst srau ’ Century Electrical (¢ 
o te Mf ( taker Ice Mach. ¢ General Electric Co.* 
Rawson ft In C Brown Instrument ‘. Gray Instrument ( 
Re r-Smith ¢ ° 7 urd « ) Cr Roller-Smith Co.* 
R m Co.* Cambridge Inst. Co Lo Western Electro-Mech 
Sensitive Re Inst. Co.* Inc.* A Co., Inc.® 
Western Scientific ¢ Engelhard, Inc ( Western Elec. Inst. Corp.* 
Einthoven String G e Drug Co., W a GROUND-OHMER 
Cambridge Inst. ¢ Greene Brothers, In¢ ~ See Earth Resistance Meter 
Inc. * Jensen Instrument ( . GYROSCOPES 
Gray Intrument Co.* Leeds & Northrup ¢ ) A. 8 
Sticht & ¢ H. H.* Minn-HoneywellReg. kania ¢ 
Mirror Refinery Supply ¢ 
Boehr 0 al Co.* no Con. Dey e ic Co.* 
Braun Cory Electrical. Recording ylor Instruments ¢ re 
Cam! Inst. ¢ wharach Ind . Altitude 
Inc.* B iker Ice Mact Fisher Governor J ° & Inc..G.T 
Fish-Sct in ¢ ° Brown Instr I 0. HARDNESS METER 
F In R : Engelhard, In , Mi So for Plastic Films 
Gray Instrumer ( - Greene Broth Me - — . See Tester,  saatanna of 
Leeds & Nortl ( Leed N Plouff ¢ Plastic Film 
Ru n Co.* Minn H neywel District HARMONIC "ANALYZERS 
Ser R Inst. Co.* tefinery Fisher Governor Co.* ‘ 
Sticht & H. H.* Mechanical- indicating Dump tric Co.* 
Western Scient Recording Wilgus Mf Co.* Co 
of Set Coil Type Permutit Co.* Engine Inst. Co.* 
Thwing Instrument * Orsat American Meter Co.* ubs.* 
Pascher Bails Greene trothers, In Ins ( ° 
——s mast, McAlear Mfg. Co.* 1 Eng. ( 
a _.. Mercon Regulator Co.* a ayarren-Kn ( 
Thomson te ees SYNTHESIZERS 
Ca ige Inst. Co —, =s Riverbank Labs 
Ine." A Gas HELIOMETER 
G Instrument ¢ Gaertner Scientific Corp.* 
Lee & Northrup Co.° Western Scientific ¢ 
GALVANOSCOPE HELIOSTAT 
B n Corn Eas Science ip. Co.* 
Cer Scientific Co.® HIGH. FREQUENCY 
Kauffman-Lattimer Co. Greiner Co., Inc., Otto* APPARATUS — 
Wall & ¢ Inc., G. T Griebel Inst. ¢ Inc.* Central Scientific Co.* 
Welch Mfg. ¢ M.* Hays Corp.* Cl l 
Western Scientific Co Jensen Instrument Co Gener 
GAS ANALYTICAL sboratory Materials C« General 
METERS Luertzing Glass Inst. Co.* pel 
Carbon Dioxide Macalaster Bicknell Co.* 7 Labs 
tacharach Ind. Inst. Co.* Machlett & Son, E.* RCA Mf 
_ m Corp MeNeill Eng. Equip. Co Hydraulic ; r Roller 
Brown Instrument Co.* T. W DE ! Julian . Standard Ek Cc 
Cambridge Inst. ( Milwaukee Glass Work Fisher G vern Lo Western Scier c 
Inc Inc.* , Western Elec. Co., Inc.* 
‘ 120 Apparatus Co N. Y. Lat Sup. Co., Inc . HIGH VOLTAGE 
Curtin & ¢ Inc., W. H Palo-Myers, Inc.* . 0.) Indicators 
Defender Auto. Reg. Co.* Prec. Ther. & Inst. C Tay Instruments s Central Scientific Co 
Denve 1 Clay ( etzol Wilgus Mfg. ¢ Clough-Brengle Co.* 
Dwyer Mfg. ¢ e. wW.* Livid Level General Electric Co.* 
Ein & Amend* ° Wilgus Mfg. Co.* General Electron. Corp.* 
Ellison Draft Gage Co.* Pressure General Physical Lab.* 
Emy Lab. Supply ¢ American Met Co.* Mine & Smelter Sup. ( 
Inc Cash ¢ 4 Ww.” Rawson Elec. Inst. Co.* 
Engell 1. In Chas.* = Connelly IT. S&. & G. ¢ . Refinery Supply ( 
Ess In I ( e Davis Reg. ( . Roller-Smith Co.* 
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HIGH VOLTAGE HYDROMETE 
Indicators (Con Walker & 
Schweitzer & Conrad, We & 

Inc. * Wek 
Sensitive Res. Inst. Co.* Wel M 
Thermo Con. Dey Inc Western s 
Western Scientific C 
Westinghouse E. & M a cc 

Co enver | 

Measuring Devices "Ine ; 
Bristol Co Glimore. D 
Ferrs —_ | er Inc.* Taylor 1 
Genera tlectric Co.* 
Rawson Elec. Inst. Co. HYGROMETE 
Roller-Smith Co.* Indicating 
Sensitive Res. Inst. (Co.* Amthor T 
Shallcross Mfg. Co.* 
Western Scientific Co i 
Westinghouse E. & M 1 

Co.* & | 

Weston Elec. Inst. Corp.* ( 
Testing Devices Ir 
General El@etrie Co.* S 
Minerallac Electric Co.* Chicag 4 
Sensitive Res. Inst. Co.* HYGROMETE 
Western Scientific Co Indicating 
Westingh use E & M Chicago Ir 
we on Elec. Inst. Corp.* 
HOOK GAGE 
Burt Science Labs., R. C 
Gurley, W. & L. E.* 
eupold, Volpel & Co.* 


HOUR COUNTERS 

See Counters, Hour 
HUMIDITY RECORDERS 
See Recorders, Humidity 
HUMIDISTATS 


Atlantic Prec. Inst. Co.* 
Automatic Products C 
Brown Instrument (Co.* 
Consolidate As} ft 





Hi me ywellRe 


ional Regulator 








Soy | h 

Power Co.* 

Taylor ument ¢ . 

Walk Inc., G. T 

We n Scien ‘ 

Wilbin Inst. Corp.* 
HYDRAULAGRAPHS 


Consolidated Ashcroft 
Hancock Co Inc.* 


HYDROGENATION 
APPARATUS 
Daigger & ae 
Parr Ins cain nt Co.* 
HYDROGEN-ION 
APPARATUS 
See also Meters, Hydrogen- 
lon 
LaM fe Chen Prod. Co.* 
bap n ¢ 
HYDROGEN iONiZATION 
DETERMINATION 
INSTRUMEN § 
Clough-Brengle ( 
NY DROMETERS 
Bauer I . Inc.* 
Berg Min ( James* 
Bliss & Co., Inc., John 
jraun Cory 
Central Scier Co 





Gene ral Inst & Con. ( 





Instrument Co.* 
lard Elec. Time Cx 

Standard Sci Sup Corp 

Stromberg Motoscope 








Cort 
TagliabueMfg¢g.Co.,C.J.* 
Taylor Instrument Cos.® 
Teschner-Quinn Corp 
Testrite Instrument Co.* 
Wagner & Son, Carl H.* 
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IGNITION VE 
METERS 
Tays Cor 

IMPACT TEST 
MACHINE 

See Testing M 
Impact 

INCLINOMETE 


Baldwin-S 


wt té ‘ 
INDICATORS 
Absolute Press 
See Gages, At 
Pressure 





See Engin 
Engine C 

Holzapfe 
Flow, Gas 
See Flown 
Flow, Oil 
See Filo 
Flow, Ste: 
See Flowr 
Flow, Wa 
See Flown 
Frequency 
See Meter: 


tefinery 
Thermo 
Water | 
_ 





Gene ral 
Wallace 
ducts, 
Gas Flow 
America 
America 
Bachara 
sailey 
Binckles 
srown 
Builders 
Comm 
General 
Greene 
Hays C 
Hoke, ] 
Meriam 
Minn-H 
Morey ¢ 
Pitts ] 
Refinery 
Republic 
Schutte 
Teltru 
Thermo 
Wallace 
ducts, 
Water | 
Gas Leak 
Brown 
Bullard 
Clark 
Gilmore 
Globe F 
Greene 
Mine § 
~~, . 


Refiver: 
Schaar 
Taylor 
Teltru | 
Gravity 
America 
Bailey 
Binckley 
Greene 
Curtin 
General 
Martin 
Permuti 
Plouff | 
P e 





INDICATORS INSTRUMENT TRANS- LENS THICKNESS GAGE LIQUID LEVEL MANOMETERS 
























































































—— ae Cont'd FORMERS (Cont'd See Gage, Lens Thickness RECORDERS W ‘ » 
Ins ( “<p el lets) netic Sangar | Co* LEVELS See Recorders, Liquid Level \\ cag! . y M Me 
ilder n ef gel coe Circular Spirit LOUVER OPERATING 
* Con. ¢ Bunnell & Co., J. H Pagage pi gee Geier & Bluhm, Inc.* DEVICES 
hers Inc : ae ae nt 4 ® Standard 1 . Dumpy Reynolds G R ‘ MARINE INSTRUMENTS 
- Con. Asher H Sticht & | H. Beckmann ¢ L.* LUMBER COUNTERS . ; ; 
Inst. Co., In un n Western } At Rerger&Sons. It CL* MeDor p S y G I . 
It “sears it . Curtin & Co.,Inc.,W.H . In os _ Bi a : pr METER waa hay CLOCKS 
1S ae ~og ¢ , ‘ pag ‘ Westing 1 & M suf? & Bul? Mfg. Co.* ‘ = \ . 
& Inst. ¢ Defender Auto. Reg. Co ° ' Dietzger . . Cir i , ° 
“Pressure eae Fir Clay ( a, Se a : my r ‘ ts ~ I MACHINISTS | SQUARES . t 
Inst Co., etroi Aibricator ¢ . , : ‘ of . ; t ( . 
Foxboro Co.* INSULATION TESTING oa MAGNETIC APPARATUS = ()\) ' : 
Friez & Sons,Inc.,J.P.* EQUIPMENT Keuffel & Esser ‘ for Controlling of Heat c 
General Inst. & Con.t Biddle ( har G Koles = er Treating Fovaeees ; 
Greene Brothers In Cl Bret } ( * L it ; (% i \l t Ar z & « I ' 
Gurley, W. & L.} Electrical Inst. & 1 Pitta. ‘Inst. & Mach. co.* MAGNETIC INSPECTORS 3 3s hay sg 
Henschel & Co.,Inc.,C.J.* Co., Inc.* P : be ( ‘ ‘ ; : 
P - : t Frederick ° W & 'T | ! 
1 International Filt« ( Ferran Ele Inc. * S nn 3 E. ( Ir | . 
Jensen In ( Genet | ‘ ‘Than 4 1 ce ( ! I \ \\ a 
Johnston & Jennir Co." Gray Instrument Co.* Wat Kr Co ® ( ! ( W \ , ina ® 
Kollsman Inst. ¢ Inc.* Hic} Ele In Co.* W “ Saga nag \ & 6 x \ 
Leeds & Northrup Co.* Leeds & N 1 Co." ; . D I & N MEASURING MACHINES 
Liquidometer Corp.* Lew En ( Zi I Cal lage ( . ( , 
McNeill Eng. Equip. ¢ Rawson Elec. Ir co * Engineer's \l \Y ( , & W 
» See panarcinten’ Aloe Co. A. 8 MAGNETOMETER eanaas 
erilam (¢ * Ss hte & ¢ H H.* kmann Co . Amer in A ’ m. { 
Mine & Smelter si Un . Sound Fh y . r&Sons.Inc..C.L.* BR “ey . ‘ Precision Length 
. Minn-HoneywellReg Westing! E. & M ey i : ( I ( I Wire 
rye t « Tt { ( - ‘ ! Ss i 
INTERFEROME n 1 ne® A , ) M Co.* 
e METERS , he OK K ata . MEASURING SET 
Meter Co.* B n ( o -& f £8 , a i ‘ ' ah Strength 
Meter Co I r & Amer n ¢ W Mi woM : Inc.” 
Amend Gaertner Scientific ¢ ffel & 1 ‘ ana wlok 4 MEASURING WIRES 
Inc., Charl Hoffman ¢ . oO." h & ¢ Reliance Ih ( ; M ( 
Brothers, In Scherr ( G . _ \ 5. ( * RK c ‘ Gear 
Zei In ( S n & N Co.* R mer \ 
* INTERPOLATOR ( Fred \\ & ¢ 1 G MEGOHMETERS 
y Supply Co Eastern Scier S ( * ( G Western S : p I ( ( 
& Co., Inc., G. T JOB TIMING mann, In I G.* ‘ ( 
FT RECORDERS ( I s.* gaa treater l I & | ‘ 
Tin peel ° : in Inc.* 
See Gages, Draft Walker & Co.,Inc.,G.T I " elit "Al g C n 1 ‘ i & L ‘0 ‘ Ger j ‘ 
rle Ww. & L. E.* W: Hace & Tiernan Pr H ward k ¢ En * n-Kr ( B « ( I ( lr y P 
lisman Inst. Co., Inc.* In I t Scientit ‘ M - I LD eam Cs ; : i ( . 
wific Scientific Co Ww Sup vy Co Standart . lex rir ‘ PP 1 ( ; 4 hd Le , 1 MA 
ijoneer Inst. Co., In ill-Waring Co St ae casi Se ; ° a < he . He : 

ENGINE Mine Gases KEYS £3 SWITCHES. rele Sri, =e elena fet ae, Roller-& a 
See Engine Indicators sullard Co., E. D Whe Phicpierer Speeder wisias Denver. I ( ‘ S lta Co.® 
Engine Compression Mine Safety App. Co.* a ni « - 1] 7 B. I 1 n 4 j r ( ID tr 
Holzapfel Inst. Co.* Navigational Kellogg Swite i « Grae viet Tie , ( WW i eta , 
Flow, Gas Hand & Sons Co., J. E.* rane , ( a a ge N ae i 
See rere. Gas ee nk - tp ie \ta ‘ ‘ Keuffel & Esser Ir MEGOHM VOLTMETERS 

errs e ue eur . . her ' ( , 
Flowmeters, Liquids Western Elec. Mech Co.* af y. L peor. Core ae af lers 1 it ‘i ( R , rr Co." 
Steam WestinghouseE. & M. ¢ ne eee ri Pitts. Inst. & Mach. Co.* R.* R S Co.* 

See Flowmeters, Steam Phase Sequence we aus nae , Co... Sradaiel . p a ag 
sie Flowmeters, Liquid Electrical Facilities, Inc.* Western Scientific Co Pratt & Whitney ‘ W » Res. I Co.* 

See Flowmeters, Liqui ) pratt & Wh it Res 
Frequency “Sous _—_e \ — eet lt ~ ; G.* - I I X és iH H.® 

See Meters, Frequency é & M iamuncMateh Coe Sag ee “< , ; 

KVA RECORDERS ee ee ener oe Inc, 
Commercial Eng. Labs.* " é See Recorders, KVA Gractain ms Ars ‘ ) I “| 
Fish-Schurman Corp.* Weston Elec. Inst. Corp.* LABORATORY Gr It ne i \ \ i 4 
Fulton Sylphon Co.* Polarity APPARATUS Pratt & Whitney Co.* Q ‘ ( . 
Gen. Inst. & Con. C Sickok ¥ios:..Tnst. Co.” Braun-Knecht-H nt . ae9 Nf : 
4 : ickok oO Prism La s ( W 1 \r n 4 
Greene Brothers, Inc toller-Smith Co.* ( er as N. Y¥. Riol. § ( 
Meriam Co.* Western Scientific Co hye ch. Sup. ¢ jo ay mit ~ x. eo ib. 8 ( It MELTING POINT 
Morey & Jones, Ltd.* Rate of Clinh Rubber D ni Buger SSE EF anil APPARATUS 
Schutte & Koerting* Aeromarine Inst. ( AI sg Kern f Aloe ( \ 

: : : I ine 3 es ° Keuffel & Esser ¢ ! & Tn 

Refinery Supply Co enti ( i ot Ni Refir e p \ n I ( 
Thermo Con. Dev., Inc t * Scier ( +r. hose sig ~ Phe i — Boek & W.* 
Water Wks. Supply « hen gat agg “ee 4 i Inst. & Mach, ¢ Sargent & Co, BH o's 

Gas Holder Position Dinneer tnst. Co... ine* white ¢ a. bs Standard Sci. & ( Cas 
rai at @ ‘wy * . i" ! u ’ ‘ ‘ ‘ 
— — Co Running Time Totalizers I 1 & I Z Ir Ca Tk Ir nt ¢ ; ae ' 
tristo Crame r mi ¥ ~ : : : ‘ ! 
General Electric Co." gajinity, © ee LABORATORY Surveying | W & Co. Inc., G. 1 1 & Cb. A 

Jallac, . > . isworth ¢ Sor ‘ nown . 
Wallace & Tiernan Pr Seinne awa on* FURNITURE in ' Welch Mfg. Co.. W. M : ;, . 

P — Inc. Gray Instrument Co.* Kewaunee Mf Co.* Beckmann ( L* Western Scientif ‘ I an ' ° 
or Leeds & Northrup Co.* LABORATORY GLASS Berger&Sons, Inc. .C.L.* Wilkens-Anderson , Ci 
American Gas Fur. Co Pacific Scientific APPARATUS rut a ( Wollensak O Co." : prug vv 
American Meter Co.* TagliabueMfg.Co.,C.J.* Greiner ¢ Ir oO. R.* “oh . , ~ e 7eis In ( “Ordon  \ > 
Bacharach Ind. Inst.Co.* Ww slike & Co ina CG. 4 Stan 1 Gl Apparat Bu & Bult M 0. -_ G ! | Ir 
ailey Meter Co.* a Works* ae Dietzgen Co., Eugen MALT TESTING Greiner Co., Emil* 
Binckley, Geo. Sydney* s Bailey Meter Co.* LAmenATORy I ‘ ( hn. K ee ; APPARATUS G Ir ‘ tr 
jrown Instrument Co.* sieaat Nvieneee Ga-* “GLA wARe Gurley, W. & L. 1 See Tester, Malt Hi eC} 4 H 
Builders Iron Foundry* Defender A to. Reg. Co.* phe ' oer ! Works* Kern < MANOMETERS i & Fret It 
Comm. Eng. Labs.* General Electric Co.* one <r y : ; MM er ¢ Aloe ( A iT Mi Co.* 

e oe ee jeneral ectric Co Specialty Gl ee “pie eee se, 
General Inst. & Con.( General Inst. & Con. Co. LABORATORY MOTORS & Co." ‘ oy : 

jreene Brothers, Inc MeNelll Rus, Eauln. ¢ ‘ i A can Gas Fur. ¢ I Mate ( 
Hays Corp.* " W “a ip O-, irr Instrument ¢ Mach. ¢ Armes in M Co.* M KB ! Co.* 
Hoke, Inc.* sins, Tieneiniattiiins tn, * LABORATORY OVENS ee Amthor Test. Inst, ¢ Mine & ter Sup. ¢ 
Meriam Co.* Thwing Inst. Co.* Electric In . 2. 2 ‘ 
Minn-Honeywell Reg.Co.* Western Scient “s8 ( Appar ( “ Bact Ind. Ir ( ‘ In 
Morey & Jones, Ltd.* Weston Elec ar Gas . Freas Ther I Co.* ‘ | y Met Co.* i M I 

Pitts. Equit. Met. Co." Temperature LABORATORY D * Braun ¢ hg , 
Refinery Supply Co See Pyrometers or PORCELAIN Bristol Co.* Pod ! Ir K 
os ee Met. CO.“ Thermometers See Porcelain Brown In ment ¢ \ | I 

Schutte Koerting Co.* et > Central Scientif ( e t I Co.* 

Teltru Instrument Co * bs en I Co.* “eo Ss si ss Cor 1A . « J 4 
Thermo Con. Dev., Inc Waive Baatica’ : Ine.* Hancock ¢ , Refiner ( 
Wallace & Tiernan Pro Bailey M eal Co.* > ( n & I Wii ~ ent & ¢ E. 
ducts, Inc Bri: - - C + P p I ( ent Eng. ¢ ~ ur & = 

ont yam Geaply Co Brown Enstrument Co.* ( c . Dwy Mf I . s n G A ‘ 
as Leak : Builders Iron Fi WH I I. - abueMfg.Co..C.J.* 
Brown Instrument Co.* ies Tachometer In I ner-Quinn ¢ 
Bullard Co., E. D Sauce a oa i ? J Fisher r ( Walker & ( Inc., G. 1 
Giins =, =. W.° Henschel&Co.,Inc.,C.J.* Inc Fish-Schurman ; Western . . 
somata, E. R..* . Minn HoneywellReg Co.* Fleischhauer & Son, Fr.* G , In c Con. ( W : Anderson 
+ erdlyd mse Mfg mn orp.* Northern Equipment Co.* Greiner Co., Emil . pb ner ‘ Kr " TAL pe TEC TOR 
J others, ne a F 1 i e we & rencl I . 

Pacific Scientific Co Greiner Co., Inc., O. R ; ows. 
ey Apel. Co.° pines tar’ Go. ine.*  Griebel Inst. Co, Inc. al jensen Instrument Co.* METALLIC BELLOWS 

Minn-Honeywell Reg.Co.* Shallcross Controls in * Hiergesell & Sons, Wm.* . Laboratory Materials ¢ Clifford Mfg. ¢ 

s- 2ab. Supply Co Tefft-Jackson, Inc.* _ Howe & French, In , Meriam Co.* METEOROLOGICAL 
patnery | Supply Co. ins Gan. ter. Dae Tahnentnes Bateieate Ce ; Mine & Smelt. Sup. INSTRUMENTS 
a 0 - . s nr ! t { e 
Vv allace & Tic rod Mine & Smelter Sup 0 ‘ Ame I A nia ¢ 

Taylor Instrument Cos.* W — Pe & Tiernan I 1 yr Ma se r Suy Cc Morey & Jon Ltd * p r - . he 
Teltru Instrument Co INDUCTORS oY. tah“ thewe ge + avid* N. J. Lab. S y é Braun Cory 
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Spencer Ther. Co.* Lawler Auto Con Inc.* Detroit Lub. Co.* Smoot Engi. Corp.* Edison, Inc 
Wilgus Mfg. Co.* McAlear Mfg. Co.* Friez&Sons, Inc.,JulienP.* Spencer Reg. Co.* Electronic } 
Compressed Gas Mercon Reg. Co.* Greene Bros., Inc Spencer Ther. Co.* General Ele 
American Meter Co.* Minn-HoneywellReg.Co.* H-B Inst. Co., Inc.* Tagliabue Mfg. Co..C. J.* . re ) 
American Askania Corp.* Morey & Jones, Ltd.* Lewis Air Cond., Inc.* Taylor Inst. Co’'s.* . 
Arca Regulators, Inc.* Northern Equip. Co.* Minn. -Honeywell Reg.Co.* Thermo Con. Devices, Inc.* Minn. -Honeywell Reg.Co.* , 
Bastian Blessing Co.* Penn Elec. Switch Co.* Paragon Elec. Co.* Wallace & Tiernan Northern Equip. Co.* 
Brooke Eng. Co., Inc.* Plouff Co.* Parks-Cramer Co.* Prod., Inc.® ‘ ec. Switch Co.* , 
Builders Iron Foundry* Refinery Supply Co Penn Elec. Switch Co.* Watts Reg. Co.* ° ’ Western Se 
Davis Reg. Co.* Schutte & Koerting Co.* Powers Reg. Co.* Pump Wikeee-20) 
Fisher Gov. Co.* Shallcross Controls, Inc.* TagliabueMfg.Co.,C.J.* American Askania Corp.® Vacuum Tube 
Foster Eng. Co.* Smoot Eng. Corp.* Taylor Inst. Co’s.* Arca Reg., Inc.* * . American I 
Gilmore Drug Co., W. J TagliabueMfg.Co.,C.J.* Thermo Con. Devices, Inc.* Atwood & Morrill Co.* . me { 
Greene Brothers, Inc Taylor Inst. Cos.* Western Scientific Co. Brown Inst. Co.* ” 0.* ] 
Hoke, Inc.* Thermo Con. Dev., Inc Wilbin Inst. Corp.* Cash Co A. W.* Spencer Ther. Co.* ° 
Holzapfel Inst. Co.* Wallace & Tiernan Pro- Hydraulic Pressure Consolidated Ashcroft Tagliabue Mfg. Co., C.J.* Burling In: 
Pitts. Equit. Meter Co.* ducts, Inc American Askania Corp.* Hancock Co., Inc.* Taylor Inst Co’s.* Central Sci 
Co.* Flow Proportioning Arca Reg., Inc.* Davis Reg. Co.* Thermo Con. Devices,Inc . Defender A 
& Koerting Co.* Schutte & Koerting Cq* Atwood & Morrill Co,* ‘o., Julian* Watts Reg. Co.* Edison, Inc 
Welding Equip Fluid Proportioning Brooke Eng. Co., Inc ni Co.* Temperature Plectronie | 
; * Mercon Reg. Co.* Brown Inst. Co ValveCo.,Inc.* See Controls, Automatic— General Ele 
Smoot Eng. Corp.* Furnace Cash Co., A. W.* Foster Eng. Co.* Greiner Co. 
Wallace & Tiernan Pro- American Askania Corp.* Consolidated Ashcroft Greene Bros., Inc Pyromteter, Thermometer, H-B Inst. 
ducts. Inc.® . American Gas Fur. Co.* Hancock Co., Inc.* Hydraulic Press Mfg. Co.* Thermostat, ete. , iewis Eng. 
Western Scientific Co. Arca Reg., Inc.* Davis Reg. Co.* Jensen Inst. Co Time . McNeill En 
Wilgus Mfg. Co.* Atwood & Morrill Co.* Fisher Gov. Co.* Klipfel Mfg. Co.* See Controls, Automatic, Minn. - Hons 
Condensation : Bristol Co.* Foster Eng. Co.* McAlear Mfg. Co.* Time Struthers D 
American Askania ( orp.® Brooke Eng. Co., Inc.* tilmore Drug Co., W. J Mercon Reg. Co.* Vacuum Ward Leon: 
Arca Regulators, Inc Brown Inst. Co.* Greene Bros., Inc Minn. - Honeywell Reg. Co.* American Askania Corp.* RELAYS Western El 
Davis Reg. Co.” _ BurgessLabs.,Inc.,C.F.* Hydraulic Press Mfg.Co.* Northern Equip. Co.* Amperite Corp.* : Western Sei 
Fisher Governor, Co.* Carrick Eng. Co.* Klipfel Mfg. Co.* = Penn Elec. Switch Co.* Arca Reg., Inc.* ‘ Westinghou: 
Foster Eng. Co Cash Co., A. W.* McAlear Mfg. Co. Plouff Co.* Bailey Meter Co.* . REMOTE MI 
Friez&Sons,Inc.,J.P.* Cook Elec. Co.* Mercon Reg. Co.* pe Smoot Eng. Corp.* Braun Corp EQUIPME? 
Greene Brothers, Inc Defender Auto. Reg. Co.* Minn. -Honeywell Reg. Co. * Tagliabue Mfg. Co., C. J.* Bristol Co.* see Telemeter: 
McAlear Mfg. Co e Dickson Co.* Pitts Equitable Met. Co Thermo Con. Devices, Inc. Brown Inst. Co.* Connecticut & RESIST 
Consistency (Paper & Pulp) Eclipse Fuel Eng. Co.* Plouff Co.* . Watts Reg. Co.* Builders Iron Foundry* Elec. Corp." cQUIPMeS 
Green, Arthur B.* Edison, Inc., Thos. A.* Smoot Eng Corp.® Refrigeration Cash Co., A. W.* Ftna Elec. W Eastern S 
Merritt Eng. & Sales Ess Inst. Co.* Spencer Reg. Co” _.. American Askania Corp.* Consolidated Ashcroft Gamewell Co.* —— 
Co., Inc Friez&Sons,Inc.,J.P.* Tagiabue Mfg. Co., C. J Arca Reg., Inc.* Hancock Co., Inc.* Hart Mfg. Co.* RESISTANCI 
Cooler . .  FultonSylphon  Co.* Taylor Inst Co's Baker Ice Machine Co., Davis Reg. Co.* Howard ( E° Biddle Co., 
American Askania Corp General Controls Co Thermo Con. Devices, Inc Inc.* Defender Auto. Reg. Co.* Kellogg Swit Bunnell & 
Arca Reg., Inc Gilmore Drug Co., W. J Water Works Supply Co Braun Corp. D'Este Co., Julian* Co.* Central Sci 
BGiom, inc., Shes. A . Gordon Co., Claud 8 Wilgus Mfg. Co.* Brown Inst. Co.* Detroit Lub. Co.* Leach Rel Clough-Bret 
Friez&Sons,Inc..J.P.° Hagan Corp.* Liquid Level Cash Co., A. W.* Fisher Gov. Co.* Lewis Eng Crowley & 
Penn Elec. Switch Co Hays Corp.* American Askania Corp.* Detroit Lubricator Co.* Foster Eng. Co.* Mercoid ¢ . Cutler-Ham 
Draft Jensen Inst. Co American Meter Co.,Inc.* Dickson Co.* Fulton Sylphon Co.* Miles Rep. ¢ ‘ Daven Co.* 
American Askania Corp.* McAlear Mfg. Co.* Arca Reg., Inc.* Edison, Inc., Thom. A.* Gilmore D Co., W. J. Penn Elec Eastern Sp 
Reg., Inc.* Minn- Honeywell Reg. Co. * Atwood & Morrill Co.* Fisher Gov. Co.* General Elec. Co.* Podbielniak General Ri: 
& Morrill Co.* Paragon Elec. Co.* Bailey Meter Co.* Friez&Sons, Inc. ,JulienP.* Greene Brothers, Inc Eng. L Gilmore Dr 
Meter Co.* Penn Elec. Switch Co.* Braun Corp. Fulton SylIphon Co.* Holzapfel Inst. Co.* Precision T Hardwick, | 
Eng. Co., Inc.* Pitts. Equit. Meter Co.* Bristol Co.* Jensen Inst. Co Jensen Inst. Co Reliance Inst : A leeds & N 
Inst. Co.* Refinery Supply Co. Brown Inst. Co.* Minn. -Honeywell Reg. Co.* Klipfel Mfg. Co.* Signal Eng. & Ward Leon 
Eng. Co.* Reynolds Gas Reg. Co.* Builders Iron Foundry* Paragon Elec. Co.* Marsh Corp., Jas. P.* Thermo ¢ : Marion El 
Ga. 2. 'W.* R-S Prod. Corp.* Cash Co., A. W. Penn Elec. Switch Co.* McAlear Mfg. Co.* Walker & ( t, Meter Devi 
Inst. Co.* Sheer Co., H. M.* Consolidated Ashcroft Pitts. Equitable Met.Co.* Mercon Reg. Co.* Welch Mfg Ohmite Mf 
Governor Co.* Spencer Reg. Co Hancock Co., Inc.* Refinery Supply Co Minn sHoneswell Reg.Co.* Auto . Palo-Myers 
ons. Inc. ,J.P.* Spencer Therm. Co.* Curtin & Co., Inc..W. H Refrigerating Spec. Co.* Northern Equip. Co.* Niehoff & ‘ Roller-Smit 
g Co., W. J Shallcross Con., Inc.* D'Este Co., Julian* Reynolds Gas Reg. Co.* Penn Elec. Switch Co.* Circuit Control! 
Greene hers, Inc Thermo Con. Dev., Inc Detroit Lub. Co.* Tagliabue Mfg. Co., C. J.* *itts. Equitable Met.Co.* Leach Re 
Hays Corp.* Wilbin Inst. Corp.* Davis Reg. Co.* Thermo Con Der rices, Inc Plouff Co.* Continuous Cur 
Leeds & Northrup Co.* Wilkens-Anderson Co Elee. Con. & Mfg. Co.* Safety Fuel Shut- on Podbielniak Ind Res. & Hart Mfg 
Minn -Honeywell Reg. Co.* Gas Fisher Gov. Co.* Spencer Ther. Co.* Eng. Labs Control 
Nat. Ai Burner Co.* American Askania Corp.* Foster Eng. Co.* Speed Refinery Supply Co Friez&Sons.! 
Plouff Co.* American Meter Co.* Gen. Inst. & Con. Co. American Ther. Co.* Reynolds Gas Reg. Co.* Electro-Magnet 
Powers Reg. Co.* Arca Reg., Inc.* Greene Bros., Inc. Arca Reg., Inc.* Shallcross Con., Inc.* Coil 
Refinery Supply Co Bastian Blessing Co.* International Filter Co.* Brown Inst. Co.* Tagliabue Mfg. Co 3 cd a Etna Elec. W 
R-S Prod. Corp.* Brooke Eng. Co., Inc.* Klipfel Mfg. Co.* Cutler-Hammer, Inc.* Taylor Inst. Co Heavy Duty 
Shallcross Controls, Inc.* Brown Inst. Co.* Lawler Auto. Con., Inc.* Electric Spec. Co.* Thermo Con Ft Ine Automatic 8 
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Tube 
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Ward Leonard Elec. 
Overload 
sllen-Bradley Co.* 


ntrotled 
& Mfg. Co.* 


c.* 


rp.* 


"Inc 


( Coie "Co 
E.&M.Co. 


Corp 


e Co.* 


Motor Driven Time Delay 


Co.* 


Permanent ‘Magnet Movable 


Etna Elec. Works* 
Photoelectric 
ab’s., Inc.* 
ston Elec. Inst. Corp.* 
Polarized 
B. Corporation* 
ithers Dunn, Inc.* 
Power 
Weston Elec. Inst. Corp.* 
Power Factor 
ndis & Gyr, Inc.* 
Resonance Type 
ecision Ther. &Inst.Co.* 
lace & Tiernan Co., 
Inc.* 
Sensitive 
Weston Elec. Inst. Corp.* 
Telephone Auxiliary Ringing 
Signal Eng. & Mfg. Co.* 
Thermal Time Delay 







- ard Leonard Elec. Co.* 
en-Bradley Co.* 
Time Delay 
Weston Elec. Inst. Corp.* 
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Leonard Elec. 
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, Wester 
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Struthe 


Wallac 
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Greiner 


Struthe 
Ward Leonard Elec 
Western 
Western Scientific Co 
Westinghouse 
REMOTE eae enn 
EQUIPM 

see Yaesaere 
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sunnell & Co., 
Central Scientific Co.* 
trengle Co. 
Cre owley & Co.,Inc.,H.L.* 
Inc.* 


Clough- 


Hardwick, Hindle, 
Leeds & Northrup Co.* 


Sargent 
Se ; 


d Corp.* 
Contact 
an Inst. 
00:, 
Inst. 


Co 


Prod 

tlec. Co 
Co., Emil 
rs Dunn, Ir 
e& 
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Scientific 


Wilkens-Anderson ( 


Tube 
an Inst. Co. 
ite Corp.* 
Meter Co.* 
Inst. Co.* 
Inst. Co 
1 Sci. Co.* 
er Auto. Reg 
Inc., Thos 
Prod. C¢ 
1 Elec. Co.* 
Co., Emil 
Co., 
Co.* 


nst. 
Eng. 


Transformer (Low Voltage) 


. 


Inc. 


Co,* 


ac.* 


Tiernan 


Co 
‘0. 


Co.* 
A.* 


)* 


Inc. 


MeNeill Eng. Equip. Co 


Honeywell Reg. Co.* 


rs Dunn, 


Elec. Co., 


E.&N 


Co., James 


J. 


Hammer, 
Co.* 


Drug Co., 


eonard Elec. 
Elec. Mfg. 
Devices Co.* 
Cea.® 
Ine. 


Roller-Smith Co.* 


i Co. * 
& Co., 
Res. 
ss Mfg 
& 


Inst. 


Scientific’ 


Inc.* 


Co.* 
Inc.* 


1.Co.* 


tee paints Co.* 
RESISTANCES 


G. 
H.* 


Eastern Specialty Co.* 
General Radio Co.* 
W. 7 
Inc.* 


Co.* 
Co.* 


ndard Elec. Time Co. 
Co.,HermanH.* 
0 Con. Devices, Inc 


Co. 


RESISTANCE 
Resistors 
Central Scientific 
Clough-Brengle Co 
Crowley & Co.,Inc 
Cutler-Haramer, Inc 
Daven Co.* 
Eastern Specialty Co 
General Radio Co 
Greiner Co., Emil 
Hardwick, Hindle, Ine 
Leeds & Northrup Co.* 
Ward Leonard 3 
Ohmite Mfg. Co.* 
Roller-Smith Co.* 
Rubicon Co.* 
Sensitive Res 
Shallcross Mfg. Co 
Standard Elec. Time 
States Co.* 
Struthers Dunn, Inc.* 
Thermo Con. Devices,Inc 
Triplett Elec. Inst. Co 
Welch Mfg. ¢ W. 
Western Elec. Co., 
Western Scientific 
Westinghouse E.&M.Co.* 
Weston Elec. Inst. Corp.* 
Wate _ Dental Mfg. Co., 


(Cont'd 
Ca.* 
* 


H.L 


. 





Inst. Co 
.* 


‘o 


Ourcent “Limiting 
Schweitzer &Conrad,Inc.* 


REVOLUTION COUNTER 


see Counter, Revolution 
RHEOSTATS 
Biddle Co., James G 
Braun Corp. 
Brown Inst. Co.* 
Central Sci. Co.* 
Chicago App. Co.* 
currin&Co. Inc. WLE 


Cutler-Hammer, Inc.* 
Daven Co.* 

Electric Spee. Co, 
Empire Lab Sup.Co Inc.* 


Gamewell Co 








il J 
G-M _ Laborat = 
Greiner Co., Emil 
Hardwick, Hindle, Inc.* 
Minn. -Honeywell Reg. Co.* 
N. J. Lab. Supply C¢ 
N.Y. Lab. Sup. Co., Ine 
a oa f Co.* 

ilo-Myers, Inc 
Podbiclit k Ind. Res. & 

Eng boratories 
Ward Leonard Elec. Co.* 
Machlett & on, E.* 
Refinery Supply Company 
Rubicon Co.* 

Sargent & Co., E. H 
Standard Elec. Time ¢ 
Standard Sec. Sup. Corp 
Walker & Co..Inc.,.Geo.T 
Welch Mfg. Co., W. M.* 
Western Elec. Co., Inec.* 
Western Scientific Co 
Wi iikens Anderson Co 


Battery Charging 





Allen-Bradley Co.* 
Ward Leonard Elec. Co.* 
Field 
Cutler-Hammer, Inc.* 
Elec ( & Mfg 
Elec y 
General Elec. ¢ 
Ward Leonard Elec. Co.* 
Mine & Smelter Sup. Co 
Rubicon Co.* 
Standard Elec. Time Co 
Laboratory 
Allen-Bradley Co.* 
Meter Testing 
Allen-Bradley Co.* 
Slide Wire 
Ward Leonard Elec. Co.* 
RIDE RECORDERS 
Impact Register Co.* 
Fuess, Inc., R 
RULES 
Adjustable Curve 
Bruning Co., Inec., Chas 
Dietzgen Co., Eugene 
a 


Elliott Co., K. 





Kolesch & 

Post Co., Fre derick® 
Soltmann, Ine  G.* 
Wade Inst. Co.* 
Warren-Knight Co 
White Co., Inc., David 
Aluminum 

Lufkin Rule Co.* 

rass 

Lufkin Rule Co.* 
Caliper 

Union Tool Co.* 
Drafting Room 

gruning Co., Inc., Chas 
Dietzgen Co., Eugene* 
Elliott Co., B. K. 
Kolesch & Co 

Post Co., Frederick® 
Soltmann, Inc., E. G.* 
Starrett Co., L. S8.* 
Wade Inst. Co.* 
Walker & Co., Ine., 

Geo. T 
Warren-Knight Co 
White Co., Inc., David 
Fathom . 

Moeller Inst. Co., Inc.* 
Folding 

Bruning Co., Inc., Chas 
Dietzgen Co Eugene 
Elliott Co., B. K. 
Lufkin Rule Co.* 

N. J. Lab. Supply Co. 
Post Co., Frede <* 





Soltmann, Inc G.* 


Warren-Knight Co 


White Co., Ine David 
Glass 
Glass Engr. Co.* 
Mann Inst. Co.* 
"wae 
Co., Ine., John 
Co., In Chas 
Co., Eugene* 





RULES 





Parallel (Cont'd 
Elliott Co., B. K 
Hand & Sons Co., J.E.* 
Kolesch & Co 
Post Co., Frederick* 
Soltman, Inc a.” 
Warren-Knight Co.* 
White Co., Inc., Day 

Shrinkage 
Lufkin Rule Co.* 

Slide 
Aloe Co., A. S 
Braun Corp 
Bruning Co., In Chas 
Central Scien. Co 
Chicago Apparatus (¢ bal 
Curtin & Co Inc.,W.H 
Denver Fire Clay Co 
Dietzgen Co., Eugene* 
Elliott Co., B. K 
Empire Lab. Sup.Co.,Ine 
Gilmore Drug Co., W. J 
Greene Brothers, Inc 
Greiner Co., Emil 
Gurley, W. & L. E 
Howe & French, Inc 
Kaufman-Lattimer Co 
Kern Co 
Kolesch & Co 
Laboratory Mat. Co 
Landis & Gyr, In 
N. J. Lab. Supply ¢ 
Post Co., Frederick* 
Refinery Supply C 
Sargent & Co., E. H 
S & Co 
Scien. Glass App. ¢ 
Soltmann, Inc., E ™ 
Tavella Sales Co.* 
Walker & Co.,Inc.,Geo.T 
Warren-Knight Co 
Welch Mf Co Ww. M 
Western Scient ( 
White Inc., Dav 
Wilkens-Anderson ¢ 


Steel 


sruning 

















Chicag 

Dietzgen 

Elliott 

Gaertner 

Howe & 

Lufkin 

Millers 

N 

Post Co ‘rec 

Soltmann, Inc., E. G.* 

Starrett Co. L. 8,.* 

Union Co.* 

Warren Knis t Co 

White Co o David 

Wilkins-Anderson Co 
Wood 

Lufkin Rule Co.* 
SACCHARIMETERS 

Akatos, Inc 





Heil Chemical ¢ Her 
Hiergesell & Sons, Wm.* 
Howe & French, In 








4 I In 
Palo-Myers, Inc 
Pfaltz & Bauer, Inc 
Precision Ther. &Inst.(o.* 
Sargent & Co., I H 
Schaar & Co 
Scientific Inst. ¢ * 
Schultheis Corp., E. W.* 
Scientific Glass App.Co.* 
Standard Sci. Sup. Corp 
Tagliabue Mfg. Co., C. J.* 
Taylor Inst. Co’s.* 
Teschner-Quinn Corp 
Wagner & Son., Carl H.* 
Walker & Co.,Inc.,Geo.T 
Welch Mfg. Co Ww. M 
Western Scientific Co 
Wilkins-Anderson Co 
SACCHROMETERS 
Bauer Ther. Co., Inc.* 
Braun Corp 
Central Scient ifie Co 
Chicago Appar: Co 
Daigger & Co 
Empire Lab. 8 ip Co. , Inc 
Fleischhauer&Sons,Fr.* 
Gilmore Drug (< W. J 
Greene Brothers, Inc 
Greiner Co., Emil* 
Greiner Co., Inc., OttoR 
Griebel Inst. Co Inc.* 
Hiergesel & Sons, Wn 
H-B Inst. Co., Inc.* 
Heil Chem. Co., Henry 
Jensen Inst. Co 
Mine & Smelter Sup. C€ 
a Inst. Co Inc.* 
Lab. Supply Co 
N Y. Lab. Sup. Co., Ine 
Palo- Myers Inc. 
Pacific Se fic Co 
Precision Ther. &Inst.Co.* 
Sargent & Co., E 
Schaar & Co 
—- Inst. Co.* 
*hultheis Cort 5. W.* 
Scien. Glass ( ° 
tandard Sci. Sup. Cory 
Tagliabue Mfg. ¢ c.. 3." 
Taylor Inst. ¢ ° 
































SACCHROMETERS SCALES SCALES 

Cont’d Counting (Cont'd PI atform ( 
Teschner-Quinn Cory rriner Sales Co.* Greiner ¢ ! 
Testrite Inst. Co.* rroemne Henry* H ‘ ( H 
Wagner & Son., Carl H.* Crane Knowk s \ . 
Weiss & Son, Albert A.* Buffalo Scale ¢ Inc.* Kron Co.* 
Welch Mfg. Co., W. M Chatillon & Sons, John* Stan. ( S ( e 
Western Sci. Co Fairbanks for & ¢ ° I S ( 
Wilkens-Anderson Co Gaston Scale Co.* I s Co.* 

SALINOMETERS Kron Co.* W & Tiernan | 
Bauer Ther. Co., Inc.* Dairy ( It 
Braun Corp Torsion Balance Co.* Western 8 t ‘ 
Curtin & Co., Inc..W.H ag mee Wilkens-And ‘ 
Empire Lab. Sup.Co.,In hwing Inst. Co.* -ortable 
Fleischhauer & Son, Fr.* Drawing ; ae 
Gilmore Drug Co., W. J c , 1 =o M 
Gray Inst. Co.* Bur ~ ; Inc.® 
Greene Brothers, In ky W e Co ® 
Greiner Co., Emil* } AY +) Phas - Co @ 
Griebel Inst. Co., Inc.* ‘ ce Co.* 

H-B Inst. Co., Inc.* “Ss Sige psig? Het 
Heil Chem. Co., Henry Knowl S W -" 
Hiergesell & Sons, Wm ecas tine < 
Howe & French, Inc I it @ . 
Jensen Inst. Co. gi agg pace al aug 
Kimble Glass Co.® © => Testing M . 
Mine & Smelter Sup. ¢ i o 
Moeller Inst. Co., In foe ees Priner Sales Oo 
S ee jaston Sca 
Sections aupoly ‘ Dynamometer W errs Inc..G.T 
Palo-Myers, Inc Gaston Scale Co.* Predetermined Weight 
Precision Ther. &Inst.Co.* Kron Co.* Exact W S Co.* 
Rubicon Co.* Martin-Decker Corp.* Gaston Scale Co ® 
Schultheis Corp., E. W.* Seederer-Kohlbusch, Inc. * y 3 Beggars 
Scientific Glass App.Co.* Sherman, L ‘ Rolling Mill 
Scientific Inst. Co.* Test. Mach Inc.* Buffa Ss ‘ Inc.® 
Standard Sci. Sup. Corp Toledo Scale ¢ ” | n M & ¢ . 
Tagliabue Mfg. Co « Estimating Gaston Seale Co.* 
Taylor Inst. Cos _ Seederer Kohlbusch, Inc. * Kron ¢ 
Teschner-Quinn Corp = & Seed Testing I lo s Co.* 
Testrite Inst. Co.* rsion Balar Co.* Sackin 
Wagner & Son, Carl H.* Hopper Qo , W M Co.® 
Valker & Co., Inc., G.T “te ir «& “ny : . ~ therein - an @ 
este Scientific su i Ss lt ! a 
Winens-dnaeran G0 Fairbanks, Morse & Co.* — { yy rf lal 
Gaston Scale Co.* . a5 ‘ 

SAMPLER Knowles Scale Works* K Co.” 

Oil Kron Co.* K ! Co. 
Refin y su ly ( ° ~ ! ir n si l { ® I 5 ‘ : 

Sewage ] Seca ( « Selecting 
Thwing Inst. Co.* Laboratory ive \ Co.® 

Silt American In Co.* 

Bineckley Ok Sydney traun Cor Solder Test 

White Water Central Scientif Co.* . I\ I - 
rhwin Inst. Co.* Chicago Apparatus ¢ ° Steel 

SCALES Deny Fire ©] ( Rrunis ( I Co 

Antimony Test Dietert ¢ Harry W I M & (o.® 
Seederer-Kohlbusch, Inc.* Exact We Seale Co.* Kron ¢ P 

Automatic Fisher Scientific ¢ | n R Co.* 
Amthor T ( Gilmore Dr ‘ W J , 

ma.* Granny + = W n-Kn ( 
Auto. Weig Co.* Greiner (€¢ 1 l Textile 
Buffal i »., Inc.* Griebel In ( Inc Por I Co.* 
Chatilion & Sons, Jonn* He Cher ( Hent Track 
l’airbanks, Morse & Co.* Hiowe & Fren In Bult S ( Inc.* 
Kron Co.* Jacobs Br ( In 1 n M & Co.* 
Martin-Decker Corp.* Kauffmann-Lattimer ¢ Kron Co.* 
Merrick Scale Mfg. Co.* La Materia ( I lo S ( ° 
Richardson Scale Co.* Le In I 
StandardComput.ScaleCo.* Macalaster Bicknell ¢ Travelling 
Test. Mach., Inc.* Mine & S Sup. ¢ Bulfalo § ( Inc.® 
Toledo Seale Co.* Newar Wh Inc.* I I M & Co. 
Triner Sales Co.* N |= S ( G n le ¢ 

Bag Filling N.Y. Lab. Sup. ¢ Inc. Truck 

ito. Weigt Mach. ¢ * I’ Myer Inc Bir ' ' rf 
Exact Weight Scale Co.* Pfaltz & Bauer, It ( Inc.* 
Gaston S Co.* Ite y Supply ¢ Rutt ? er 
Kron Co,* s nt & ¢ Kk. oH I \ M & Co.* 
Richardson Scale Co.* Ba & Co.* ( ! e Co.* 
Toledo Scale Co.* Scien, Gla App. ¢ I Co.* 
Trine f = : en ~ Water Meter 

Basis Weight =e r-Kohth Inc.® on . 

tho t. Inst. Co.,Ine.* = appenay 8 he G CCR: 5 
Standar + mput. SealeCo.* 4 ; Macl " Yardage 
Test. Mact Inc.* - Amt I I ‘ 
Thwing In Co.* ! nB nee - . Ine.* 
Toledo Seale Co.* rit Sa Co ; ! M & Co.* 
Triner Sal Co.* = aed . n He G Co." 
es ‘ I i ane . 

7 Weight Scale Co.e Welch Mfg. ( Ww. M.* image re 

Bulk Weighing Western Scientific ¢ Seederer-K Inc.* 
Atlas Car & Mfg. Co.®  Wilkens-Anderson ¢ resting Machines, ‘Ine.* 
Ex Weight Scale Co.* W ams App. ¢ Toledo §$ Co.* 
Fairbank Morse & Co.* Larry Car I n B ! co.* 
Gaston Seale ¢ Atla Car & Mf ( ° : : 

Merrick Scale Mfg. Co.* Ruffalo Scale Co., Inc.* Dead Weight Mercury 
Richardson Scale Co.* eroenke, 2 ciel Reynolds Ges Reg. ( 
StandardComput. ScaleCo.* eee ee mcale Co.® StISMOGRAPHS 

Toledo Scale. 1) Toledo S¢ Co* \ ean Askania Corp.* 
Triner Sa Co.* Loss of weight Rec ordin 9 American Inst. CCo.* 
Walker & Co., Inc., G.1 WallaceTiernanCo., It : igeInst.Co..Inc.° 

Cement Batching Measuring — ( I Mact Vks®* 
Gaston Scale Co.* I Ir ( Fern ( S. 

Checking Ferranti Elec Inc.® . 
Exact Weight Scale Co.* rr Gaertner Scien. ¢ 

Classifying m. Co., Her PI & Bauer, t1 
Exact Weight Scale Co.* Kern ¢ SELENEOMETER 
Fairbank Morse & ( Mer k Seale Mfg. Co.* 

Toledo Scale Co.* Richardson Scale Co,* Eastern Scl. § Co." 
Triner Sales Co.* 7 Ae Pag SEXTANT HOLDER 
; iion 

oy Inc.* Warren-Kn ( I ™ 6 5 Co.® 
Kron Co.* Mud SEXTANTS 
StandardComput. ScaleCo.* Martin-Decker Co.* B & ¢ Ir i 
Testing Mach., Inc.* Over & Under Central Secier ‘ 
Toledo Scale Co.* Exact W Seale Co.* Fish-Schurman ( 

Triner Sales Co.* P Har & Sons ¢ ! 
Walker & ¢ Inc. ,Géo.T Packaging elght S ‘ P Scler ( 
oe Weighing Amthor Test. In ( Pioneer Ir ( I ° 
feigh. Mach. Co.* Inc.* Warren Kr ( 
ee Weigt Scale Co.* Buffalo Seale ¢ Inc.* Welch Mf ( Mi M.* 
Merrick Seale Mfg. Co.* Dietzgen Co | ene White ¢ It y r 
wo hard on Seale Co.* Fa unk Mor & « Bubble 
K n rr . , Het Bausch&Lombo Co.* 
Ss ann, Inc., } ( 
San* Mach. Tae,® SHIP LOG : 
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teyn G Re ‘ 
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I ra ‘ ad 
\W W > 
W i Mf ‘ ° 
Blow-Off 
Con A Har 
( Inc * 
( y St ( & 
Co * 
1 e Fuel Fr ‘ 
1 ni ‘ ° 
a ne Brothe In 
Pit Equit Meter ¢ 
N in Mf ‘ e 
Plouff Co.* 
Reynold G re ( 
th Weld. Eq 
Corp.* 
lay Inst. ¢ e 
Wa Wi Su 
Yarnall-Waring (Co.* 
Check Valves 
I Indicator ¢ ad 
Chlorine 
Wallace Tiernan ( 
Inc.® 
Compressed Gas 
Walla & Tiernan 
Inc.* 
Constant Pressure 
Ar Meter ¢ In 
Atw 1 & Morrill ¢ 
Bailey Met ( e 
Bake I Mact ( 
Inc.* 
Baldwin-S hwark 
Corp 
ha in Blessing ( 
Cash ¢ A w.* 
Connel Iron S. & 
( 





Mercon Reg. Co.* 
Northern Equip. (C¢ 
Pacific Scientific ¢ 





Refinery 


Refrigerat 
Reynolds 





Koerting 


Schutte & 
TagliabueMfg.Co..C 
Taylor Inst. Cos.* 
Wallace & Tiernan 

lucts, Inc.* 
Water Wks. Supply 
W Mf - 
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\ M ( I 
\ 1 «& M ( 
B y Mets ( 
Hake I Macl ‘ 
Ir 
Baldwin-S I 
( 
a n t ( 
braun ¢ 
I ‘ ° 
‘ ( \ w.* 
Connelly Iron & & G 
( 
Cor A li 
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( n&t Ir WwW. 
Davy K il ( 
DefenderAu Reg. 
II ‘ Julian* 
I ru kur Co.* 
Elgin Soften ( p.* 
I Gover ‘ 
I en ‘ 
Fulton Sylphon ¢ 
Gen Con ] ( ° 
Gene Inst. &Con. ( 
Green B he In 
Hol Inc.* 
Johnson Serv Co.* 
Kit Mfg. ¢ ° 
McA Mf ‘ 
Na n Mf ( 
N ! Re ( 
rm Equi; ( 
I y CO 
& 
Davi Regulat ‘ 7 
Defender Auto. Reg. Co.* 
Co Julian* 
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Foster Eng. Co.* 
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Generali nst, &Con.( 
Greene Brothers, Inc 
Klipfel Mfg. ¢ . 
McAlear Mfg. ¢ 
Mercon Reg ( 
Northern Eq ( 
Pacific Scientific ¢ 
Pitts. Equit. Meter Co.* 
Plouff Ce 


Supply ¢ 
Gas Reg. Co.* 
. 





Schutte & Koerting Cx 
Smoot En Corp.* 
raylor Inst. Cos.* 
Wat wih ply ¢ 
Wil Mfg. ( 
lectrically Operated 
Automatic Prod. Co.* 
Auto. Switch Co.* 
Bailey Meter (¢ 3 
Baldwin-Southwark 
Corp.* 
Bristol Co.* S 
Brooke En Co Inc.* 
Brown Inst Co.* 
Cramer& Inc.,R.W 
Cutler-Hammer Inc.* 
Davis Regulator Co 
DefenderAuto. Reg.Co.* 
Detroit Lub { - 
Dickson (Co.* 
Eclipse Fuel Eng. (Co.* 
Fairbanks Co.* 
Foxbor ¢ 
Frick Co.* 


Vriez&Sons,Inc.,J.P.* 
Futon Sylphon (Co.* 
General Controls 
General Electric Co.* 
GeneralInst. &Con. Co 

Greene Brothers, Inc 
Hydraulic Press Mfg 





Jensen Inst. Co 
Klipfel Mfg 
Leeds & Northrup Co 
McAlear Mfg. (Co.* 
Minn-Honeywell Reg. Co. * 
Northern Equip. Co.* 


Pacific Scientific Co 

Permutit Co.* 

Pitts. Equit Meter. Co.* 

Plouff Co.* 

Podbielniak Ind. Re & 
Eng. Labs.* 

Refrigerating Spec. (Co.* 

Ross Oper Valve Co.* 

R-S Products Corp.* 

Savutime Devices, Inc.* 


Schutte & Koerting Co.* 
Shallcross y 
Sheer Co 





Stan Elec ! 
Taylor Inst. Cos.* 
Toledo Scale Co.* 


Wallace & Tiernan Pro 
ducts, Inc.* 

Water Wks. Supply Co 

Wilbin Inst. Corp.* 


VALVES (Cont'd 

High Pressure Neeedle 
Pa Ir ‘ . 

Indicating Oil Firing 
Na Airoil Burner ¢ 


Indicating Steam Control 














Nat Airc Burner ¢ . 
Motor Operated 
A 1 & M . 4% 
Aut t Produc ( 
sail M r ¢ 
Bal n-S 
( . 
Br n ¢ 
Bristol ¢ 
B ke Eng ( I ° 
Brown Inst ‘ 
Cramer&Co. ,In n.W 
Cutler-Hamr Inc.* 
Dav t ‘ 
DefenderAu i { . 
Detroit I ( 
Dickson ¢ 
Kclip Fuel En Co.* 
Elgin Softer ‘ . 
Fairbank ( 
Ki r Go r ( al 
Foxbor ¢ 
Friez&Son,Inc.,J.P 
General Cont Co.* 
Generalinst. &Con.Co 
G ne Ii In 
lensen tt ( 
Klipfel Mf { * 
Leeds & N ‘ 
McAle Mf ( 
Minn-HoneywellR ( 
Northern Equip. Co.* 
Pacific Scien ( 
3 itit ¢ 
Pp Equit. Meter Co.* 
Plouff Cc 
t-S Product Corp.* 
Sct e & Koerting ¢ 
Shallecro Con Inc. * 
Sheer H. M 
States (x 
raylor It ( 
Wallace & Tiernan P 
1 Inc.* 
Water WI Ss ( 
Wilbin In ( 
Needle 
American Mets ( * 
Pressure Relief 
Meter { In 
Meter (¢ 
Southwarl 
Binckley Gr Sydney* 
Cash Co., w.* 
Connelly Iron S. & G 
Co * 
Con Ashcerof Hancoc 
Co In 
C y Stea G. & V 
Co.* 
Curtin&( Inc.,.W.H 
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Defender Auto. Reg.Co.* 
D'Este Co Julian 
] pse Fuel Eng. ¢ " 
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Foster Eng. Co.* 
Frick ( 
General Con. Co.* 
Greene Brother Inc 
Hoke Inc 
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Lonergan (Co., J. 1} 
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Corp 
Koerting Co.* 
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Wilgus Mfg. Co.* 
Reducing 
Amera. Meter Co., Inc.* 
Atwood & Morrill Co.* 
tailey Meter Co 
fastian Blessing (Co.* 
Brooke Eng. Co., Inc.* 
Cash Co., A , 
Con Ashcroft Hancock 
Co.. Inc.* 
Davis Regulator Co.* 


DefenderAuto. Reg. Co.* 


D'Este Co., Julian* 
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Ford Reg. V. Co., Inc.* 
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- @ 
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Fulton Sylphon Co.* 
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Auto. Prod. Co.* 
Thermostat 
Baker Ice Mach Co., 
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Brown Inst. Co.* 
Con Ashcroft Hancock 
Co., Inc.* 
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Dickson Co.* 
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Fulton Sylphon Co 
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Inc 
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See Meters, Venturi 
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Trade Names of Instruments and Devices { ); 


Measurement, Inspection, Testing and 
Automatic Control 


ABULATOR Gage—Clardon Corp 

ACE Glassware—Luertzing Glass Instrument Co 

ACME-DELTA Transformers & Chokes—Raytheon Mfg. 
cy 

AC-ME (il Instruments—Refinery Supply Co 

ADAMS Centrifuge—Clay Adams Co., Inc 

ADDOWEIGHT Totalizing Seale—Merrick Seale Mfg. Co 

ADSCO Rotary Condensation Meter—American District 
Steam Co 

A. E. M. Thermometers—Moeller Instrument Co., Ine. 

4.E.S8. Battery Testers. E. Niehoff & Co 

ALNOR Pyrometers—Illinois Testing Laboratories, Inc 

AMERICAN Thermometers—Consolidated Asheroft-Har 

wk Co., In 

AMINCO— American Instrument Co 

AMMONIATOR Ammonia Flow Meters—Wallace & Tier 
nan Products, In 

ANALYZER Electrical Instruments—Weston Electrical 
Instrument Corp 

ANTI AMBI Compensated Recording Thermometer 


ANUBIS Meters—George Sydney Binckley 

A-P Controls—Automatic Products Co 

APIEZON Oils, Greases and Waxes for High Vacuun 
Work—James G. Biddle Co 

APOLLO Clocks—Aristo Import Co., Inc 

AQUASTAT Temperature & Humidity Controls—Strut! 
ers Dunn, Inc 

AQUATRON Boiler Feed Water Hydrometer—Stromberg 
Motoscope Corp 

ARCO Timers—Aristo Import Co., Inc 

ARISTOCRAT Tape Rules—Laufkin Rule Co 

ARTISAN Measuring Tapes—Lufkin Rule Co 

ASCO VALVES—Automatic Switch Co 

ASHCROFT Pressure Gages—Consolidated Ashcroft 
Hancock Co., Ine 

ASHDOWN ROTOSCOPE = Stroboscope—Livingston & 
Southard, In 

ATCOGRAF Taximeter—Ohmer Fare Register Co 

ATCO Taximeter—Ohmer Fare Register Co 

ATMO-STAT Thermometer & Hygrometer—Chicago In 
strument Co 

AUTELCO Communication Testing Instruments—Auto 
matic Electrie Cc 

AUTO-DEX Balances—Torsion Balance Co 

AUTOSYN Synchronous Motor—Pioneer Instrument Co., 
In 

AUTOTHERM Valves—Watts Regulator Co 

AUTO-WEIGHT Scales—Buffalo Scale Co., Inc 

BAIRD Photoelectric Cells—General Electronics Corp. 

BANNER Measuring Tapes—Lufkin Rule Co 

BARKOMETER Hydrometer for Tanning Solutions 
Fr. Fleischhauer & Son 

BASSLER Liquid Meters—American Liquid Meter Co 

BATES LINE Rules & Gages—Union Tool Co 

BAUMANN Timers—Aristo Import Co., Inc. 

BAUMANOMETER—W. A. Baum Co., Ine 

BEAMAN Stadia Are—W. & L. E. Gurley 

BECKER, INC., CHRISTIAN Balances—Torsion Bal 
ance Co 

BEGGS Deformeter—Baldwin-Southwark Corp 

BENNETT Photo-Colorimeter i & Aloe Co ‘ 

BINGHAM & GREEN Viscometer—Eimer & Amend 

BITUMETER Speedometer—Stewart Warner Corp. 

BOILER METER—Bailey Meter Co. 

BRIDGE MEGGER Testing Set—James G. Biddle Co. 

BRISTOL Counters—Veeder Root, Inc 

BRODY-RUSSELL-BRIGGS Coagulometer — Williams, 
Brown & Earle, Inc 

BRUNTON Pocket Transit—Wm. Ainsworth & Sons, Ine 

BUSCH Microscope—George Scherr Co 

CADILLAC Condensation Meters—Central Station Steam 
Co. 

CALISCOPE Temperature Control—American Tempera 
ture Indicating Co 

CAMPS Shaking Machine—Humboldt Mfg. Co. 

CANYON Measuring Tapes—Lufkin Rule Co 

CARLSON Score Tester—Thwing Instrument Co 

CARNEGIE INSTITUTION OF WASHINGTON Mag 
netometer—Precise Instrument Company, Inc. 

CARPENTER Torsion Impact Tester—Baldwin-South 
wark Corp 

CARWEN Testing Machine—Tinius Olsen Testing Ma 
chine Co 

CENTRIMAX Flow Meter—Leeds & Northrup Co. 

CENTURY Scales—John Chatillon & Sons 

CETROW Photocells—Continental Electric Co 

CHAINOMATIC Balances—Torsion Balance Co 

CHALLENGE Measuring Tapes—Lufkin Rule Co 

CHICAGO PAVING LAB. Asphalt Stability Machin 
Humboldt Mfg. Co 

C-H Controls—Cutler-Hammer, Inc. 

CHLORINATOR Chiorine Flowmeters—Wallace & Tier 
nan Products, Ine 

CHLOROMETER Proportioning Feeder—Wallace & Tier 
nan Products, Inc. 

CHLOROSCALE for indicating rate of removal of liquid 
chlorine from cylinders—Wallace & Tiernan Prod 
ucts, Inc 

CHRISTIANSEN Filters—Bryden Co 

CHRONOFLITE Timepiece—Jaeger Watch Co., Inc. 


Page Twenty-four 


CLOCKOMETERS—Waltham Watch Company 

COELOSPHERE—Eastern Science Supply Co 

COLEMAN Electron Potentiometer—Wilkens-Anderson 

0. 

COLUMBIA Meter—Union Water Meter Co 

COLUMBUS Scales—Exact Weight Se de Co 

COLVILLE Tensile Creep Apparatus—Baldwin-South 
wark Corp 

COMFOSTAT Temperature & Humidity Control—John 
son Service Co. 

COMFORTROL Automatic Control Systems—Julien P 
Friez & Sons, Ine. 

COMPTOMETER Calculating Machine—Felt & Tarrant 
Mfg. Co 

COMTOR Gages—Comtor Co. 

CON-TAC-TOR Mercury Switches—Minneapolis-Honey 
Well Regulator Co 

CONVEYOMETERS Scales—Richardson Scale Co 

CO-ORDIPLEX Controls—Eagle Signal Corp. 

COPES Boiler Controls—Northern Equipment Co 

COTOMETER Low Carbon Dioxide Méter—Teltru In 
strument Co 

COX Fuel Flow Indicators, Engine Indicators, Air Flow 
Indicators, Sound Indicators—Commercial Engineer 
ing Labs 

CRAWFORD Gas Pressure Regulators Pittsburgh 
Equitable Meter Co. 

CRESCENT Tape Rules—Lufkin Rule Co 

CRITERION Liquid Level Indicators—Rochester Mfg 
Co., Ine 

CROLITE Resistances—Henry L. Crowley & Co., Inc 

CROWN Water Meter—National Meter Co 

CURDO-METER = Milk Tester—Heusser Instrument 
Mfg. Co 

DAVEY Balancing Equipment, Vibrometer—Electrocon 
Corp 

DAVOHM Resistances—Daven Co. 

deFLOREZ Control System—General Instrument & Con 
trols Co 

deFOREST Extensometer—Baldwin-Southwark Corp. 

DE GRAAF Coal Ash Apparatus—Eimer & Amend 

DEOSCILLATOR—Foxboro Co 

DE SHAZER Testing Machines—Tinius Olsen Testing 
Machine Co 

DETACHABLE Watthour Meters—Westinghouse Elec. & 
Mfg. Co. 

DETROIT Feed Water Meters—Central Station Steam 
Co 

DEVIASTAT Magnetic Compass Compensator—John E. 
Hand & Sons Co. 

DFC Combustion Control Equipment—Denver Fire Clay 
Co. 

DIAMOND H Thermostats—Hart Mfg. Co 

DOUBLE DIAMOND Thermometers—H-B_ Instrument 
Co., Inc. 

DRAG Measuring Tapes—Lufkin Rule Co. 

DRILL-O-METER Air Meter—New Jersey Meter Co. 

DULIN ROTAREX Asphalt Tester—Braun Corp. 

DUNCO Relays—Struthers Dunn, Inc. 

DUO-STAT Temperature Control—Johnson Service Co 

DUOTROL Controi—Leeds & Northrup Co 

DUPONT Nitrometer Stands—Humboldt Mfg. Co 

DURAC Hydrometers—H-B Instrument Co., Ine 

DURO PORCELAIN Pyrometer Protection Tubes 
Thwing Instrument Co. 

DUROSKOP Hardness Tester—R. Y. Ferner Co 

DUROSTAT Hardness Tester—R. Y. Ferner Co 

DWARF Brinell Press—R. Y. Ferner Co. 

DWARF Megohmers—Herman H. Sticht & Co. 

DWIGHT C0 Indicators—F. W. Dwyer Mfg. Co 

EAGLELUX Signals—Eagle Signal Corp. 

ECLIPSE Smoke Indicator—T. W. McNeill Eng. Equip 
Co. 

E.G.CO. Thermometers—Emil Greiner Co. 

ELASTICOMETER Spring Tester—Coats Machine Tool 
Co., Ine. 

ELCONAP Laboratory Ovens—Electric Heat Control 
Apparatus Co. 

ELECTROLIMIT Gages—Pratt & Whitney Co 

ELECTROPHOT Exposure Meter—J. Thos. Rhamstine 

ELECTRUFLO Meter—Morey & Jones, Ltd. 

ELM CITY Counters—Veeder Root, Inc 

ELMENDORF Paper Testers—Thwing Instrument Co 

EMCO Gas Meters, Regulators, Gages, Clamps—Pitts- 
burgh Equitable Meter Co. 

EMCOLOADER Automatic Pressure Booster—Pittsburgh 
Equitable Meter Co. 

EMCO-McGAUGHY Integrator — Pittsburgh Equitable 
Meter Co. 

EMCORECTOR Base Pressure Index—Pittsburgh Equi 
table Meter Co 

EMPIRE Liquid Meters—National Meter Co 

ERICKSEN Sheet Metal Tester—Bock Machine Co. 

EUREKA Aggregate Testing Outfit—Humboldt Mfg. Co 

EXAX Glassware—Kimble Glass Co. 

EXPANDEX Signals—Eagle Signal Corp. 

FADE-OMETER Sunlight Fading Tester—Atlas Electric 
Devices Co 

FAIR-WELLS Osmoscope—Eimer & Amend 

FEEDOWEIGHT Automatic Feeder—Merrick Scale Mfg. 
Co. 


OLAX Glass—Fish-Schurman Cory 

0-RATOR Viscosity Controller—s 

OSIG Flow Indicators—New Jersey 

‘OEPPL-PERTZ Damping Tester 
Corp. 

FOLLETT Time Stamp—Parche Time s 

FORD Paint Viscosimeter Scientifie I; 

FOREWARN Detector for Locating H 
Paul W. Koch & Co 

FOSTER Testing Machines—Tinius 0 
chine Co 

FRAHM Tachometers and Frequency 
Biddle Co 

FREY Stop Watches—Clebar Watch ( 

FRICKE-GLASSER Dosimeter \ 
Co. 

FYRESTAN Thermocouple Protect 
Northrup Co. 

GALVATRON Temperature Recorder—fi 

GARDINER MOBILOMETER— Fisher S 

GATTY Aircraft Drift Indicator—W. & | 

GEC Glass Instruments—Glass Engravir 

GEIGER Vibrograph & Torsiograph—B 
Corp. 

G.E. Life Test of Transformer Oil A 
& Amend 

GEM Adding Machine—Automatie Add 

GEM Water Meter—National Meter Co 

GENUINE DETROIT Controls—Detroit | 

GEOPHONE Leak Detector—Globe Phor 

GERAETE Low Expansion Glass—Fish s 

GLAN-THOMSON Prisms—Bryden Co 

GOODELL-PRATT Measuring Tools—M 

GRAF SUPER-LUMO Lenses—General S 

GREGORY Test Car Column—Refiner 

GRIFFIN Gas Meters—American Meter ¢ 

GROUND-OHMERS—Herman H. Stieht & 

GROUNDOMETER—Borden Electric ( 

HANCO Control Valves—Refrigerating Sy 

HANCOCK Valves—Consolidated Asher 
Inc 

HANDICOIL—FEastern Science Supply ( 

HARDFORD Scales—Knowles Seale Wor 

HARSPAR Depth Gages—Harry S. Parl 

HASLER Speed Indicating Instrument 
& Co., Ine. 

HAZEGAGE—Ess Instrument Co 

HILL CO., E. VERNON—Teltru I 

HI-WAY Measuring Tapes—Lufkin Ru 

H-K Directional Magnetie Clinograp! 
Surveying Co. 

HOEPPLER Viscosimeter—Fish-Schur 

HORTVET Cryoscope—Eimer & Amend 

HUBODOMETER—Ohmer Fare Register | 

HUGGENBERGER Tensometer—Raldwir 

HUMIDOSTAT Humidity Control 
Service Co. 

HUMITEX Recorder Charts—Foxboro ( 

HUMITROL Humidity Control—Lew 
ers, Ine. 

HUNT’S Cement Fineness Shaker—Hur 

HYDRO Pressure Recorders & Gas | 
arach Industrial Inst. Co. 

HYDRON Bellows—Clifford Mfg. Co 

HYGROSTAT Hygrometers—Parks-Cran 

HY-SPEED Bottle Filling Machines 
ing Co. 

INDUCTOR Voltage Regulators—Leland |! 

INDUSTRIAL ANALYZER Test Set—W 
& Mfg. Co. 

INFILCO Liquid Meters & Controls—! 
ter Co. 

IRONCLAD Dry Gas Meters—Pittsbur 
ter Co. 

ISO-ELASTIC Seales—John Chatillon & 

ISOMETER Flow Meters—Elgin Softer 

ISO-SEAL Scales—John Chatillon & Sor 

J & L Comparators & Measuring M 
Lamson Machine Co. 

JACKSON Turbidimeters—Eimer & Ar 

JAGABI Speed-measuring Instrument 
James G. Biddle Co. 

JENA Glass—Fish-Sehurman Corp 

JENA HIPPEL Capillary Type Hig! 
Vapor Lamp—Fish-Schurman Corp 

JEWELL Electrical Instruments W 
Inst. Corp. 

JONES Seales—Binghamton Scale Mf 

JUERST Ebulliometer—Eimer & Ame 

K & S Pyrometers—Industrial Pyromet 

KASSON Relay Timers—Rawson Ele 
Co. 

K-BRAND Glassware—Kimble Glass ( 

KELEKET X-Ray Equipment—Kel 
Inc. 

KENOLITE Projection Lenses—Kollmor 

KESEK Thermometers—E. Kessling T! 

KING Water Meter—Union Water Met 

KIRSCHBRAUN-HUMBOLDT Adhesion 
boldt Mfg. Co. 

KLIXON Thermostats—Spencer Thern 
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Testing Equipment—Elec 


Glassware—Kimble Glass Co 


7 : Mercury Switches General Ele 
{ (4 
N Switches—Leland Electric Co 
g King-Seeley Corp 
iN \LOROPTIC Connelly Iron Sponge & 
Coe -OMETER Washing Action Tester — At 
es Co 

. y-\ uid Meter—Yarnall-Waring Co 
PIBOI DLESTEROL Apparatus — Empire Lab 
MAG 1 1 ndic: itor—Baldwin-Southwark Corp 
EL ERS Level Indicators—Liquidometer Cory 
pws Machines—tTinius Olsen Testing Ma 
( \ ER Illumination Indicator—Westinghouse 
} A Co 
GHTNI Speed Indicators—McDonnell Odometer 
OSENI SUSENWERK Testing Machines—Alfred Suter 
OWELI ANDARD Scales-——Knowles Seale Works 
P ( meter—Wilder-Pike Thermometer Co., 
Ir ’ 
vas ( apes J. C. Ulmer Co 

Photo Electric Cells & Grid Glow Tubes 


UMOTRON . 
General Scientific Corp. 
Olsen 


Testir 


UNDGRI Testing Machines inius 
Machit , . 
LUSH Cable Testers—Rawson Electrical Instrument Co 


! 
MaeMICHAEL Viscometer—Kimer & Ame nd 
VAGNETRIC Automotive Clock—Jaeger Watch Co., Inc 
MAGNUM Optical Systems for Sound Reproductior 
Scientifie Corp. 
Indicator 


Genera 


MHAK br ine Industrial I 


Bacharach 

MAR YL AND Gas Meters—American Meter Co 

MASTER HEAT Damper Regulator—White Mfg. Co 

MAXIGRAPH Graphic Demand Meter—Landis & Gyr 
In 

MeCOLLUM Earth 
Instrument Co. 

MeCULLOM-PETERS Strain Gage 
(orp 

MeDONALD Gas Meters 

VMeILHENNY Gas Meters 


Curent Meters—Rawson Electrical 


Baldwin-Southwark 


-~American Meter Co 
American Meter Co 


MeLAURIN Gummed Tape Tester—Thwing Instrument 
(\ 

MEGGER Insulation Testing Instruments—James G 
Biddle Co 

MEGGERS Megohmmeters — Electrical Inst. & Eng 
Co., Ine. 

= Insulation Testers & Ground Testers—James G 
Biddle Co. 

MERCO Valve Lubricants—Pittsburgh Equitable Meter 
Co. 

MESCO Consistency Regulators—Merritt Eng. & Sales 
Co., Ine 


Clay Adams Co., Ine 
Wilkens-Andersen Co 
Control—Leeds & Northr 


METALLUS Microscope 
METALSCOPE Mieroseope 
METERMAX Combustion 


{ 
METRIC Gas Meters—American Meter Co 
MICHIGAN Measuring Tapes—Lufkin Rule Co 
MICROFIEX Reset Timer—Eagle Signal Corp 
MICROLUX Mirror Comparator—Marburg Brothers, Ine 
MICROMAX Indicators, Recorders & Controllers—Leed 
& Northrup Co 
MIDGET Controls—Kagle 
MIKROTAST—Coats Machine 
MILGLAS Laboratory Apparatus 
Works. Inc 
M MINU TK MINDER Timer—Walser Automatic Timer C 
{JL Flowmeter—Morev & Jones, Ltd 
won RAM Control Valves rati 


Signal Corp. 
Tool Co., Ine 
Milwaukee G 


Instrument Stror 


MOORE Strain Gage—Baldwin-Southwark 
MOTOSCOPES Automotive 
tg Motoseope Corp, 
MUDWATE Hydrometer for Testing Mud—Braun Corp 
MULLEN Bursting Testers—B. F. Perkins & Sons, Inc 

MULTIFLEX Reset Timer—Eagle Signal Corp. 
MULTIMETERS—Rawson Electrical Instrument Co 
NALCO Water Test Sets—National Aluminate Corp 
NASH Water Meter—National Meter Co 

NAVCO Coin-Operated Scales—Barnes Products, Ir 


Testing 





NEUTRAGLASS—A. S, Aloe Co 

NILO Velocity Meter—Union Water Meter Co 

NON-CORROSIVE Pressure & Vacuum Gages Star 
Brass Mfg. Co 

NORDSTROM Lubricated Valves—Pittsburgh Equitable 


Meter (Co 
NORMAX Glassware 
OHAUS Seales 


O'KILL Diesel 


Kimble Glass Co. 
Newark Seale Works, Inc. 
Engine Compression Gages—Harry S 


OPACUS Microseope 
OPTIMETER Gage—George Scherr Co. 

OPTOTEST Gage—George Scherr Co, 

ORANGE TOOL LINE Rules—Union Tool Co 
OSGOOD Seales—Binghamton Seale Mfg. Co., Inc. 


Clay Adams Co., Inc 


OSIST Oseil lographs—Westinghouse Elec. & Mfg. Co 

070 Orthotolidin Testing Outfit—Wallace & Tiernan 
Products, Ine 

oxwald Portable Tensile Tester—Baldwin-Southwark 
on 


PACIFIC Gas Meters—American Meter Co. 

\RAGON Megohmers—Herman H., Sticht & Co. 
PARFAIT Time Stamp—Parche Time Stamp Co. 

7 ARKSON Gear Testing Machine—George Scherr Co. 
VASSIMETER Gage ~George Scherr Co. 


Be toy Coin Controlled Timing Device 
PECCO 


Landis & 


mometers—Pecorella Mfg. Co. 


PENESCOPE 1 les rhw I ( 

PERFEX Binoculars—testrite Instru ( 

PETIT Optic Syster or Sound R 1 G 
eral Scientific Cory 

PFUND Cryptometer—Munsell Color ( lt 

PHOTOPOLYGRAPH Lie Detector—C. H. Stoelting ¢ 

PHOTO-TROLLERS Contr t Westinghouse | AN 
Mfg. Co 

PHOTOX Photo Voltaic Cell—Westinghou Elt AY 
Mfg. Co 

PHOTRONIC E I Instrumetr & \W 


Electrical Inst, Cor, 
PICKOME rERS 

Co. 
PIONEER Measuring Tay Lufkin Ruce ¢ 
PIONEER Tra 


= 
= 
- 
= 


PITTSCHNER Electri ric Hydr n Ton Apparatus 
Eimer & Amend 

PORTLAND Counter Adde & ( 

POLYMETER Elect: Instruments—Ser R 
Inst. Corp 

POWERSTAT Autor i¢ Gas Pilot Control——Mer 
Corp. 

PRECISION Electrical Instrument Co Amperite Cory 

PRESTOMETER—( Mach lool Co., It 

PRICE Current Meter—W. & L. E. Gurley 

PRINCO Ther ter Precision Ther & | 
Co 

PRITCHARD Porta Assay Balar Braun Cor 

PRODUCTIMETERS Counters—Durant M Co 

PROMAR Microscope—Clay Adams Co., lt 

PROMI Microscope—Clay Adams Co., In 

PSYCHODOMETER Reaction Time 1 t ( iH 


Stoelting Co 
PSYCHROSTAT Hy ers i 1 
PW Pneumatic Tank Control——Water Level Controls ¢ 
PYKNOTRON Boi Feed Water Hydrometer—Stror 

berg Motoscope Corp 


PYRATHERM Combustion Contre Mercoid Cory 

PYREX Brand Glassw Corning Glass We 

PYRO Pyrometer Pyr Instrument ( 

PYRO LANCE Pyr t Illinois Testing Lab 
ries, Ine 

PYRO POINT Pyrometers—Illinois Testi Labor 
ries, Inc 


PYRO PROD Pyre 


ne, 
PYROCON 


Pyromet Hi I Laborator 
Ine 
PYROLL Pyron Illinois Testing Laboratories, Inc 
PYROPORCELAIN pee ( Protection Tube rhw 
Instrument Co 


Q-METER Radio Frequency Meter yoont 

QUANTROLS Mi ) 

QUEEN Scientific Instruments—Gray Instrument ¢ 

RANAREX Gas Indicator 

RANCO  Thermost Automat ic 
Bre aker Co. 

R. D. Smoothness 1 Stiffne lester Paper—W. & 
L. E Gurl V 

RECORDOGRAF. Ri Is Motor Vet Ohmer Far 
Register Co 

RECORD-O-STAT Temperature Reeorder—Johnson Ser 
vice 

RECTIGON Battery Char Westinghou El & 
Mfg. Co 

RECTOX Tri Charger W nghouse I & M 

Co 

D END Ru ( 

D HEAD OIG Boston Auto Gage C 

ee ee Stat Compass Ct 

ms SEAL 
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ISTOME rER. hy tan Thermor r Che 
Thwing Instrument Co 

RESTR AINED DIAPHRAGM Pr ire G Re 
ter Manufacturing Co., I 

REYMAN Relays—Etna Electric Wor 

RIBOHM Resistance Ward Leonard Electric ¢ 

RISERTHERM = Surfa rype Temperature ¢ 
Mereoid Cory 


RIVAL Measurir Lufkin Rule ¢ 


ROBERTSON-THOMPSON — Er Ind I 
Robertson 3rd 
ROCKWELL Hardt lesters—Wilson Mechanic I 
, In 


ROCO Counters—Veeder-Root, Inc 

ROOT Counters—Veeder-Rooi, Inc 

ROTAMETER Flow Meter 

ROTAX Controller—Foxboro Co 

ROTO-TEST Switches—Meter Devices ¢ 

ROTO-TROL Liquid Level Control—Water I ( 
trols Co 

ROYAL BERLIN Porcelain Works—Fish-Schurman Corp 

R. S. Oil Instruments—Refinery Supply Co 

RYAN Combustion Controls—-R-S Products Cory 

SAFTROL Stack Safety Control—Penn Electric Switel 
Co. 

ST. JOHN 
Steam Co 

SATTLER Time Operation Reeorder—Durant Mfg. Cc 

S & C Voltage Detector—Schweitzer & Conrad, Inc 

SAUTER Time Switches—R. W. Cramer & Co., Inc 

SAUVEUR Torsion Creep Apparatus—Baldwin-Sout! 
wark Corp. 

SAVAGE Impact Register 
SCALEOMETERS Liquid Level 
ter Corp. 
SCHOPPER, 

Inc, 
SCHOTT & GENOSEN Glass 


& Koerting ¢ 


Schutte 


Steam Flow Meter American District 


Impact Register Co 
Indicators—Liquidome 
Testing Machines 


LOUIS, Paper Testers— 


Fish-Schurman Corp. 


‘HOTT JENA O Gla 1 Ss 
SCHUSTER TI 3G \l 
SCHWEITERMAN Center | Ir 
rool Ce 
SEERITE Magnifier I ! Ir 
SEKO Balar s rer-k 
SELECTIVE ANALYZER Ra I l 
1 Inst. ¢ 
SENS THERM Ther Mer ( 
SENSITROL |} I 
Instr nt Cor 
SERIGRAPH 1 M Il 
SERVICEMAN Por I’ 
( 
SERVIS 1 R 
SHAW Il i Mer G 
SIGHT-METER I I 
SIMPLEX Contr } S ( 
SOLEX Ler k 0 ( 
SONOKFONT Lea I) H.W. ¢ 
SOS Hyadr ( vn ¢ 
aut THWARK EMERY I M 
itiw ( 
sot HW ARK HEYDEKAMPI 
W ‘ vark ¢ 
SMITIL EMERY ‘I Samy B 
SMITH Solar A 
SMOKGAGH I I i ( 
SMOKOMETER—t I ( 
SNAPLITE I iN r iD 
SPEEDOMAX High § R 
rup 
STABILFELO Va I ro ( 
STABILOG S Foxboro ¢ 
STANDCO M hmer Iler 
STANLEY Speed \ \l I 
Co., In 
STAR PATHFINDER ¢ { 
STAT-A-MATIC Sw ( 
STATISCOPES Line P 
trie Co 
STERLING M ring Tay Lu Ru 
STERLING Stop Wa P rs \\ 
STERLING Sur Ir 1 Warr 
STEVENS Water Ley R I 
(o 
STEWART Counting \\ 
Karle Ir 
STROBOGLOW Str \W 
Mi Co 
STROBORAMA Stroboseoy Str 
STROBOTAC Tachometer—Gener R 
SUPER-DAVOHM R I 
SUPER-OHM Resistance Daven ¢ 
SUPERSTEEL Pressure Ga rB 
SUPREMAX Gla Fish-Seht ( 
SURWEI L Gyroscoy ( 
surveying ¢ 
wie tg Paper Stiff \ 
It o., It 
SWANN Quadrar I I 
Cr Ir 
SYFO ( I Sperr \\ 
SYLPHON 1 
S} NCHROPULS 
( 
SYNCHRO-SIMPLE X } 
rACHOGRAT a | R ( 
&rAG—C, J. 1 i M ( 
rAMPAGAGE I t | 
PTAPALOG Pyre rR | 
PASCO S Ru I ( 
TATTELITES N I r ] 
TAYLOR Crusher—-I \l ( 
TEL rs} R. W. 
TELCAM 1H 
( I 
PTELECHRON I 
(\ 
TELECOLOR ¢ r ( I! 
rELMOT i 
( Ine 
TEMTROL Ther P } 
TENSILGRAPHL 1 I i 
rESCO Apparatu I { 
TETCO Tact r—t 
PHELCO I ! 0 | 
THERMO LANCE P 
ce It 
THERMO POINT Pyr 
i Ir 
THERMOHM — r R 
Leeds & Northrup ¢ 
THERMOSEAL s Jolin ¢ 
THERMOTRON HH tr 
a Radi P 
rHOLMAS Meter ( r-Iar It 
THOMPSON Stea G Prot 
Supply C 
TIMETROL Tir Sw Penn I 
TIMING LIGHT Ignition 1 I 
Corp. 
rOOL-O-METER Air Meter—New J 
rRANS-O-METER Tr t Ir 
house E & Mfg. ( 
TREASURE CHEST Pyror ( 
Instrument Cc 
rRIPOLITIS Strain Gage Baldw 
TRIUMPH Oil Gag Boston Auto G 
rRIVECTOR KVA Hour Meter—I 
TRUTEMP Thermometer Vek 
ITRU-VAC Vacuum Gages—Contir 
ITUBECHECKER Radio Tube ¢ 
cal Inst. Corp 
(Continued ! |’ 
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Names and Addresses of Companies Sellin » 
Instruments and Devices Used for Measuren ent, 











I tion, Testi dA 
nhspection, esting an. utomatic Contr | 
A Bateher, Ralph R., 113-35 198th St., Hollis, Long Chace Valve Co., W. M., 1609 RB . M 
Accurate Pyrometric Cone Co., Pastaskala, Ohi Island, N. Y Mich 
Adde & Co., 57 Kennebec St., Portland, Main Bath & Co., Inc., John, 18 Grafton St., Worcester Chaplin-Fulton Mfg. Co., 28 
Aero Instrument Co., P.0. Box 2752, Cleveland, Ot Mass burgh, Pa 
Acromarine Instrument Co., 370 Girard Ave., New Bauer Thermometer Co., Inc., 332 W. 2lst St., New Chaslyn Company, 4527 Raver : 
York, N. ¥ York, N \ tl 
Ainsworth & Sons, Wn 2151 Lawrence St., Denver Baum Co., Inc., W. A., 100 Fifth Avenue, New Chatillon & Sons, John, 85 Cliff S | ie 
Colo York, N. ¥ Chemical Rubber Co., West 112th § nS 
Akatos, Ir 55 Van Dam Street, Cor. Varick St., Bausch & Lomb Optical Co., 663 St. Paul St., Cleveland, Ohio M 
New York, N. Y Rochester, N. Y. Chicago Apparatus Co 1735 N. A Be rherhach & 
Allen-Rradlev ( Milwaukee, Wis Bear Mfg. Company, Rock Island, II] eago, Tl , A 
Aloe Co., A. § 1819 Olive St., St. Louis, Mo Beard Tool Co., L. 0., Water & Andrew St., Lan Chicago Instrument Co 49 W Fast, Ora 
Alpha-Lux Co., Inc., 192 Front St., New York, N. ¥ oo, = Chiecag Fuel 
Alsop Engineering Co., 47 West 63rd St., New York Beckmann Co., L., 1008 Jackson, Toledo, Ohio Cla 1G rd. Il 
N. Y Becton, Dickinson & Co., Rutherford, N. J. Cir ry) ; v E 
Altender & Sons, Theo., 1219 Spring Garden St., sender Warrick Corp., 534 So. Woodward Ave., Birn Cincinnati, Obio io, | 
Philadelphia, Pa. ingham, Mich. Claflin Co., Geo. I 72-78 N. Mair k & ' 
American Askania Co., 1603 So. Michigan, Chicago Berg Mfg. Co., James, 3707 12th Avenue, Brooklyr tT : I 
ml N. Y, Clardon Corp., 502 M & T Bldg 
American Blower Co., 6000 Russell St., Detroit, Mict Serger & Sons, Inc., C. L., 37 Williams St., Ro Clark Co., H. W Mattoon. I q I W 
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A Noteworthy New Book 
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The Engine Indicator—its Design, Theory and Although the author made the improven 
Special Applications. By K. J. DeJuhasz, Assis’ "8 Principal a for Bea years (developi: : 
tant Professor of Engineering Research, Penn- _—‘{ndicator as well as others not bearing his nae) his nll 
45 Coll loth. 5! V, inch years as Assistant Professor of Engineering Resea; 
Sylvania otate College. Cloth, WY x 8 INCNES. sylvania State College have evidently been lar 
240 pages. finding new uses for what he calls “normal ty; 
for special applications. His book should prove 
Everyone who has taken a technical course—whether the P PP awl <iéh 
' : shop and laboratory where variable pressures h 
full curriculum or even a brief practical course—remembers lace altedd iii tela: eal lal, siabatameate iad 
that books on engine indicators filled a whole shelf in the - “ que — d ere. aaa 
school or university library. Some of us remember also that > Sn: SF .6 aNe, camunnmanen ie j 
these books dealt with the steam engine indicator and that eal with comparatively slow variations, and _ 7 
they echoed one another. Seldom referred to nowadays by of technicians, will all find Prof. DeJuhasz tal 
practising engineers, these old books are of little more than them in their own language and telling then 
historical interest. The time was ripe for a modernized treat- methods they all can use profitably. 
ment of modern indicators for the users of high-efficiency One reads this book with delight and asto: 
steam and internal combustion engines developed since 1914. remarkable advances made in recent years, and wit! 
This is it. foe tion for the author's lucid presentation of ever 
But it is much more: it is a mine of valuable information angle of his subject. 
not only for engineers in power plants, pumping stations, truck ” 
and bus fleet shops, engine factories and automotive and aero- The figures are numbered up to 132 but many nu 
nautical research laboratories—not only for these but for all supplemented by letters up to g or h, 0 that there are song 
engineers who have to investigate forces and motions, and par- thing like 300 separate illustrations, which add to t! 7 F 
ticularly for engineers who may not have the least interest in of the text and greatly increase the value of the | § the field 
engines but who are concerned with variable pressures. engineers. : ; 
e industri 
cathode: 
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F can expe 
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A SERIES OF ARTICLES ON 


he Cathode-ray Oscillograph 
and Its Applications 


By RALPH R. BATCHER 


| ‘ae is an event of importance not only in 
the fields of electrical engineering, communications, television but for most men in charge of 
' industrial process. No instrument has ever found as diversified uses as quickly as has the 
cathode-ray oscillograph. Nearly every research engineer has become a fluorescent-screen 
| observer—or should become an adept in this new technique. Nearly every department head 
can expect profitable returns from having one or two of his men use an oscillographic outfit 


to shoot troubles and point the way to economies. 


The first article in this new series will appear 


Up to now, however, too much “mystery” has 
the July, 1935 


| surrounded the subjects of cathode-ray tubes, de- in the next issue of Instruments 
} ‘lection means, timing circuits and accessories. R. issue. If you are not yet a subscriber, send the 
| R. Batcher for the first time dispels all mystery coupon. If you know someone who would profit 


| and presents ALL essential data in readily under- thereby, bring this announcement to his attention 





| standable form. 
INSTRUMENTS PUBLISHING CO 


_ Up to now, there has been no systematic treat- 
eR ; we 1117 Wolfendale St., Pittsburgh, Pa 
ment of the useful APPLICATIONS of the cath- AE 
F ode-ray oscillograph in industry. Here, too, for the [] I enclose $2.00 rl Tilt en 
irst time, R. R. Batcher discusses all classes of Name Position 


applications and describes in each case “how to Company 


do it.” Address 











More than a Book-A 1°! 


A tool that few engineers or operating executives can afford to do without 
in these days of NIRA, because with so many conditions equalized by 
codes, the intelligent and effective control of production and _ inspec- 
tion operations and processes now ranks as a most important factor. 


FUNDAMENTALS OF 
INSTRUMENTATION 


“Should be read by even 
engineer who has any © xtende; 
dealings with measuring ingty, 
ments . . . Deals with the pe; 
formance of autom: 
trollers and here breaks ne, 
ground .. . The treatment oj 











all these matters is quite orig the 
By M. F. BEHAR nal, not the least ingenioy srouy 
] ‘ 
° . : la , 
device being the method use aie 
explains for the first time the new science of “robot” control which is des- ie rae 
tined to play an essential part in the Industrial Recovery program. Designed to illustrate some twenty Classe le uae 
for practical men, this unique book does not waste a single line on the his- of modes of control . . . The ed det 
tory of weights and measures, on least-squares, or on other theoretical sub- method is thoroughl + eleven  princ 
jects, but points the way to the attainment of high efficiency through Meas- y ettective res, Wal 
urement-and-Control. That in fixing the possible system: 3 furth 
is why eminent reviewers ex- = and their efficacy in the read nen 
on . . if ] 
This book on the fundamentals of the press their pleasant surprise: ’ ind” H. C. DIED y 
new art opens with a delightfully in- Professor Diederichs writes ars mind. —tl. v. ~ = 
formal preface in which the — pre- that “it should be read by ERICHS, head of Dep't of 
sents in an inimitable manner the value every engineer who has an 
atag = y TIniw in me 
of control in industry . The first extended dealings with meas- Mech. Eng., Cornell Unix yi (b) Ther 
attempt to bring into one volume an un- uring instruments” (and Mechanical Engineering e 
derstandable presentation of the funda- what engineer hasn’t?). But Vinight 
mentals of measurement and control, i a —_ aa ‘ f The ol 
herein called instrumentation ...A Es ae 
guide to better solution of production how to use automatic control is of even greater practical value; and th di f 
problems . . . Presenting to the busy pro- discussion of ““The Plant Instrument Department” by seven writers helps hon 
duction man the fundamental informa- small as well as large plants. Although its title would suggest only a tex a 
tion . . . easily understandable.”—S. L. for engineering students, this book is the first formulation for production che cl 
GoopaLeg, head of Dep't of Metallurgy, men of Béhar’s much-discussed technique which Professor Goodale calls ie to €3 
Univ. of Pittsburgh, in Metals & Alloys. “the new art” but which in reality is both a new industrial philosophy and: using i 
“Automatic or mechanized control is new branch of applied science. The price of Fundamentals of Instrumente. nspectio 
the by-word now. Ever-alert ‘robots, tion is only two dollars postpaid—a trivial fraction of the savings and earn 
vastly more competent than the human ings it makes possible. 
eye or brain, safeguard the process... . 
It's amazing what a mine of information i ia ae ; er ; ) — 
° a ! . é istinct service to the Cause of greater e iciency in process work, tl gh more 
this compact manual yr hold! . rk Price, precise measurement and better control of conditions, has been rendered M 
$2.00—and worth it!"—Industrial Gas. Béhar in the preparation of this volume. It is . . . not so much a treati: nstr 
“Should be useful to the plant engineer — — a to ‘instrumentation’—the science of mea 
. ° . control. —/M aintenance sngineering, 
and others —y SREACCTINS and — “The author refers . . . to the Instrumentation movement as the marri 
departments.” — Factory & Industria and industry. His book is a systematically arranged reference work for both parents 
Management. and offspring.”—Automobile Topics. 
LINE 
™ . } 
a a ee ee ee ee ee ee Never was the importance of measurem« and con 
_— trol so keenly felt by industry as in these times. Thi 
weecee . P 1SUT¢ 
ideas of incalculable "ipo 
INSTRUMENTS Pus. Co., 1117 Wolfendale St., Pittsburgh, Pa. book oe the door to oeetetene ide ‘ ' 4 , ‘ 1 an 
ed 5 value. It is not a mere collection of “kinks” but a basi eS adR 
Send to undersigned ........... (copy) (copies) of Béhar's ‘ : ‘ll b d bly. It hens’ 
Fundamentals of Instrumentation, at $2 per copy postpaid. text, every line of which will be read pro ‘ably: Ber 
cull ss presents for the first time an impressive «mount 0! aaa 
sheck for $........ ‘ ; ease invoice us. . . i 
Lj Caaee Ooe's ss coast Q arias new data. The author has also induced ot!\r prom! B drainec 
soemnnne nent instrumentation engineers to explai: © detal B Provisi 
eter 


“how they do it.” 
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latter curve it will be seen that the rate of travel varies with the 
to be traversed, so that—theoretically—the pointer never reaches 
- indication of a steady load. The time interval of such an instru 
fore, is arbitrarily defined as the time required for the demand 


attain an indication of 90% of the value of a suddenly applied 


mic lagged demand meters follow their law whether the load be 


“a or decreasing and whether the change of load be large or small. If 
wry the analysis to the extent of plotting a graph for a series of briet 
applications separated by brief intervals, we find that the logarithmic 
r takes cognizance of the previous history of the load, by giving a grad 


» increasing indication. The temperature rise of electrical apparatus tends 
low a logarithmic law, and on this fact the proponents of the logarithmic 
meter base the claim that such a meter, having a characteristic period 
nding to that of the apparatus in the circuit, furnishes a better index 
limitations of the equipment than do meters which follow a straight-line 


‘Vari us methods are employed whereby lagged demand meters are made to 
- definite laws aimed at by their designers. Broadly speaking, there are 
ups of lagged demand meters: Those of the first group employ ther 
al lag; in those of the second group the lagging is achieved entirely by 
echanical movements; the third employ fluids flowing through small orifices: 
the fourth employ magnetic damping. These divisions are not sharp, because 
ne demand meter may employ more than one principle. In this discussion, 
,wed demand meters will be classified as far as possible according to the lag 
g principle employed, and without regard to the electrical magnitude (am 
res, watts or volt-amperes) upon which measurement is performed. 


x 


] 
le 


™ 
For further analyses of demand meter performance see: 
M. Lincoln. Rates and Rate Making. Transactions A.JI.E.E., Vol. 34, 1915, pages 22 


M Lincoln. Character of the Thermal Storage Meter. 7rans ions A.1.E.E., Vol. 37, 1918, 
189 to 219, 
4 Borden. Measurement of Maximum Demand. 7ra tions AJI.E.E., Vol. 39, 1920, page 


t 12490 
» 1547, 


(b) Thermally Lagged Demand Meters. 
Wright” Meters. 


The oldest form of demand meter is probably the Wright demand indicator 
hich appeared about 1896. In principle this is a differential gas thermometer 
aving two bulbs of approximately the same size, connected by a U-tube filled 
with liquid and provided with a third tube, along which is fixed a graduated 
scale. A heating coil wound on one of the bulbs carries either the full current 
{ the circuit, or a current proportional thereto. The heat produced causes the 
ur to expand and depress the column of liguid in one side of the U-tube, 
causing it to rise in the other and overflow into the reading tube. A periodical 
nspection of the height of the liguid as measured against the scale provides a 
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measure of the ampere demand in the circuit. Fig. 43-25 shows a diagram of 
such an instrument: C designates the heating coil; L-L the sides of the U-tube 
and R the reading tube. The time element is nominally introduced by the 
thermal inertia of the heated parts, and may be modified by constricting the 
dore of the tube. The tube system is carried upon trunnions in a cast iron 


case, so that at the time of observation it may be inverted, the reading tube 


lrained - . é 
crained, and the instrument thus made ready for the succeeding demand 
Provision for high current ratings is made by the use of shunts. The Wright 
meter was produced in this country by the General Electric Co.; but in pres 
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visibility ... plus sturdy body construction . 

reduce breakage to a negligible factor. All 
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Catalog AG-5 also describes High Pressure 
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For measuring 
mechanical tee 
parts, paper, rubber, 
sheet metal, cardboard, 
veneer, glass, leather, wire, etc. 
Made of rustless metal. Fully 
guaranteed. 
A speedy, accurate, durable 
gauge, reading in thousandths 
of the inch with a capacity of 
5/16”. 
Other sizes and styles for all 
measuring purposes. Send for 
catalog. 

Price $9.50 fully guaranteed 


B. C. AMES COMPANY 
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Recording Gas Gravitometer 








A direct-weighing instrument of demon- 
strated accuracy and reliability, producing 
a temperature-compensated record of spe- 


cific gravity of gas from a continuously 


flowing sample. Indispensable in the ac- 
curate measurement of large volumes and 
as a record of heat values. 


Produced in the Laboratory of 


GEORGE SYDNEY BINCKLEY C. E. 


857 SOUTH SAN PEDRO ST., LOS ANGELES, CALIF. 





Edgewise Instruments 
..» in Miniature Sizes 








Scale length 3%” 


Horizontal edgewise indicating elec- 
trical instruments are now available 
in small panel mounting sizes. Mod- 
ernistic appearance, eye appeal, 
higher sensitivities, ruggedness are 
features of this type of instrument 
speedily recognized by designers of 
electrical apparatus. 


Available in scale ranges and move- 
ment characteristics which will meet 
your requirements. Write us . . . send 
for Catalogue 50. 
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ELECTRICAL INSTRUMENT CO. 


10522 DUPONT AVE. CLEVELAND, OHIO 
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ent-day American practice electric meters embodying flowing lig 


are almost unknown. 

The Wright meter is still widely used in England, and 1s 
country by the Reason Mfg. Co. A recent development by this 1 
plishes ampere-demand measurement on a polyphase system by 
Wright meter in combination with a group of rectifiers, as show: 
26. Though it appears difhcult to arrive at an exact conception \ 
tude measured by such an arrangement, it is claimed that it giy 
index of current demand upon the system, in addition to taki: 
of conditions of unbalanced loading Tl 


General Electric Ampere Demand Metei 
The General Electric “Type H-2” demand meter, Fig. 43-27, 














ort t 
the thermal principle, the control force being derived from a bin pepe 
associated with a heating element which carries the current to hy me 
The use of two differentially connected strips, one heated by th if 
the other responding only to ambient temperature, provides a « 
for local temperature conditions. The time element is governed by t 
tioning of the heating element and the thermostatic strip, the sprit 
approximately 30 minutes to reach the maximum temperature 
to any constant value of current 

Fig. 43-31 
Fig. 43-27 
s 
Lincoln Ampere-Demand Mete? : 
In the Lincoln thermal ampere-demand meter two bimetallic 
: “ curren 
directly opposed on a common spindle, as shown in Fig. 43-28. WI! ns 
1 1d-tanp 
a two-wire circuit, a heating resistor, associated with one of th Gs 
» . two 
carries the line current or a definite proportion of it. The op] : 
ection 
identical in its physical characteristics, serves as a compensation fo: “ 
: ° ne tne 
temperatures. A complete assembly of the opposed springs and heat | 
. . y > to 
in Fig. 43-29. When used on a three-wire circuit both springs an ape 
nd sub 
It the 
vol 
resultan 
y E—Y, 
¥ p— (F | 
ae | 
HU The dif 
a | 
+4 . oy 
\ Ee T] It m 
=“ [ + it its 
« 869 
= now 
SINGLE PHASE |__toas ‘ Tl 
3-wiRE ; » eee 
Fig. 43-3 These 
: is x 
Fig. 43-29 ig. re 
1, 
the heating units being connected as shown in Fig. 43-30. Here B _ 
resent heating resistors of equal value connected in the outside w 
circuit and associated with that spring which tends to force the pou : 
‘| 


scale. Another resistor, of half the value of either B or E, and assox 











| spring, is represented by H. (In practice, H is usually made up 
its, duplicates of B and E, similarly placed, and connected in 


An analysis of the relative heating produced on the differentially 


springs shows that the deflection of the pointer becomes a logical 


the heating effect to be effected from the current in a three wir 
e load, whether balanced or unbalanced.* 


Jatt-Demand Meter 


The Lincoln watt demand meter (built also by Westinghouse as “Type H”) 
turally similar to the ampere demand meter, in having a pointer de 
the differential action of two opposed bimetallic springs. Its inte: 

rcuit, Fig. 43-31, demands special attention. Small transformer C 
orporated within the instrument, has its secondary winding tapped at the 
t middle point, and is connected with its primary directly across the 
only voltage. The secondary winding is connected to two equal resistances 


in series with each other, so that there circulates in the resistances 











Fig. 43-31 
Supply 
A 








| current proportional to the line voltage. The load current is brought to the 
id-tap of the transformer, where it divides into two equal portions through 
two resistors and reunites at their common junction. By reference to th 
irections as indicated by the arrows, it will be seen that the two currents 
ne the secondary current due to the presence of the voltage, and the other 
e to the passage of the line current are additive in one of the resistors 
ind subtractive in the other 
If the current that passes through the resistors due to the presence of th 
line voltage be designated by E and that due to the line current by I, th 
resultant current in one of the resistors will be E + YI and in the other 
E—WlI. In the resistor R, the heat developed will be proportional to 
(E+ YI)*, and in the resistor R. it will be proportional to (E 41) 
The difference between these magnitudes is: 
(E+ Val)? — (EV; 
(+ EI + YI’ — E* + EI — 4! 
2EI 
hich magnitude is proportional to the watts in the circuit 
It may be shown that this device constitutes a true thermal wattmeter, arid 
it its indications are always proportional to the watts, quite independently 


5 


| power factor and wave-form 

The bimetallic springs F and G, being opposed, deflect shaft H and with 

pointer K only in response to a difference in temperature between the two 

These springs are enclosed in metal cylinders S, and S., so that response to 

ilierence in heat generated in the two resistances is subject to lag, these cy] 

nders being proportioned to give the desired time characteristic to the instru 
[he connections as described deal only with a single phase load; but, 


adding another pair of resistors (R, and R,) and connecting them in a 
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similar thermal wattmeter circuit, full provision is made for 
demand of a polyphase circuit by the two-wattmeter method 


In a recently announced embodiment of the thermal dema: 


metallic springs have been replaced by Bourdon tubes sealed t 
BOURDON TUBE A BOURDON TUBE B 
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containing liquid heated by the respective resistors. A diagram 

ment is shown in Fig. 43-32.° By provision of vacuum-insulated 

prevent radiation, together with a thermal shunt between th 

ments, it has been possible to produce a thermal wattmeter havin 

perfect straight-line relationship between watts and scale deflectio: 
5P. M. Lincoln. An Improved Electrothermic Instrument. Elects 


May 1935, pages 474-481. 
6U. S. Patent No. 1,992,535, P. M. Lincoln, Feb. 26, 193 
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& Berlin, 1934, Cloth, 294 pages, 64%x9% fied, and the possib 
inches Price 15RM lines and the various t 

This German book provides a de channels for telemete) 
tailed treatment of the subject of re- the use of duplex svsten 
mote measurement and control in con- position of different 
nection with power plants and rail- in one circuit, and the 
ways according to current European circuits through th 1 
practice The fundamental principles ou switching apparatu 
embodied in various systems of tele- treated 
metering are fully explained, and at The telemetering s { 
least one example of each described ods represented in thi 
more or less completely Much space tinetly those of Contine 
is given to “impulse” methods. Several and, though there ji appe 
schemes practically unknown in Amer- text an exceptionally 
ica are shown: and, on the other hand, ography of abot 53 r 
it is notable that no reference is made of them being to ¢ el 
to a number of systems which have the English language) tl 
found considerable use in this country in the body of the bool 
Electron tubes, for example, receive reference to English or A 
little attention; and the thermoelectric velopments The work 
system is ignored trated with 108 line dt 

Mechanical and electrical methods of grams ind graph 
accomplishing - totalization are dis- through the text; and 
cussed. The subject of remote regula- types of German appa! 
tion, as distinguished from supervisory metering and supervis 
control, receives considerable atten- exemplified in some t} 
tion; and a number of systems for halftones appearing at 
regulating the performance of steam book 
engines and other prime movers are Perry A. B I 
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STUDYING VIBRATIONS OF TURBINE BLADES 


{Fig. 1 of article by R. P. Kroon beginning on next page} 
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Mechanical Tests on Turbine Blade: 


By R. P. KROON# 


O avoid blade wrecks, which entail shutdowns and 

often costly repairs, most large turbine manufac 

turers have taken a keen interest in blade research. 
Both in this country and in Europe a vast amount of 
theoretical work has been carried out in this field. 

More and more the value of tests on simple models or 
actual blades is appreciated, the purpose of these tests 
being two-fold: (1) To check the theories, which are 
usually based on a number of questionable assumptions. 

2) To obtain information which cannot be derived from 
calculations (strength of materials, damping properties). 

Since the great majority of blade failures is due to 
vibrations, it may be well to realize how these vibrations 
come about. It will then be obvious what kind of infor 
mation we seek to derive from the tests. 

When rotating, every spindle blade passes through 
regions of different pressures; also the steam velocity 
varies from one position to the next one. Each high spot 
gives a ‘kick’ to the blade. The effect is that the blade 
is acted upon by a periodic force (period 1 revolu 
tion). Like any periodic force it can be resolved into its 
component frequencies (Fourier series). The fundaman 
tal frequency is the running speed (revolutions, second ) 
and the higher har 
monics are multiples 
of this frequency. 

It is as if the blade 
would get impulse s 
ix, 2A, BA, Sy 


everv revolution. 


Z 
n Fy 
Af, 
Le 
Z 
VG, 


W he never one of these 
impulses has the same 
frequency as a natural 
frequency of the blade 
or blade segment) the 
blade will be in reso 


s% 


nance; it will vibrate 
with maximum ampli 


~ 


SAAN 


tude and might fail 
from fatigue. 


Suppose a_ turbine 





facturing Co., South Phil 
elphia Works 
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runs at 1800 r.p.m. 


30 r.p.s.). Then the rot 


will receive impulses of the frequencies; 30 


(fundamental ), 60 


sec., 90/sec., etc. If the 


quency of the blade at Ir800 r.p.m, would 


cveles sec. 


(or close to this) the blade wou 


and forth four times eve ry revolution. (We 


ly excite and record vibrations where the b 


up to 66 times back and forth every revolut 


Excluding the possibility of blade “‘flutte: 
steam flow of constant velocity and pressur 


thus recognized the 


vibration to be “forced 


To minimize failures, two things are im) 


Wherever possible, 


to stay away from res 


natural frequencies near any multiple of 


speed). (2) To have as much internal and ext 


tion as possible in the vibrating system. 
With this background, it is at once clear 


ties are of interest: 


(a) Natural frequencies of single blades 


segments ; 


root fastening; 


influence 


of centrifugal force, te 


effect of number of blades 


(b) Mechanical stre ngth as such: resilien 


tory load; different materials; influence of 





ing’ and we 
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tive Strengt 
designs. 

hme B 
ternal dam) 
terials; fri 
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To stud 
bration ex] 
one should 
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will. Thi 
Blade Vil 
oped by 
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Research | 
has prove 
unsurpassa 
purpose. I 
strong en 
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VIBRATING —* 
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brate and break a whole segment ot 38” long blades. Its 
frequency range is from 30 to 10,000 cycles sec. 

The p ilsating force is obtained by sending alternating 
current of the desired frequency through a coil which is 


movable in the field of a strong d-c. magnet. Fig. 1 [on 
the title-page of this Section E.d.| shows the coil being 
eld in the circular gap of the magnet by four curved 


rings, which also serve as conductors, The coil is con 
nected to the blade by a slender rod, as may be seen also 
Figs. 3 and 4. A small electric oscillator provides the 





variable frequency, but it is necessary to amplify its out 

put considerably (Fig. 2a). Fig. 3 shows this oscillator 
it A, a 500-watt amplifier at B, and at C the magnet. 
with its coil in action on a segment of low-pressure 
ides. 

[he inventor has added another feature: to make th 
ides excite their own vibration at their natural fre 
wency. For this purpose a pick-up coil of fine wire is 
ranged on top of the driving coil. The vibration now 
roduced is “‘self-excited’’: once the blade is vibrating, 
ilternating voltage is induced in the pick-up coil; this 
filtered) is applied at the input of the amplifier; the 
tput is connected to the driving coil, which, in turn. 


vibrates the blade (Fig. 2b). 

It is possible to obtain some of the lower natural fre 
vencies by hitting the blades in the direction of vibra 
tion, but generally only those modes of vibration ar 
sustained which require the least energy. 

To find the natural frequencies with the vibrator, all 
me has to do is to tune in the oscillator until resonance 
weurs. The oscillator is calibrated so that its frequency 
s known directly. Accurate frequency measurements are 
tained by recording the blade frequency simultaneous 
v with that of a known source (1000-cycle tuning fork 
r 60-eyele network) on an oscillograph film. A magnetic 
pick-up coil is used to transmit the vibrations to the os 

llograph. In Fig. 4 this pick-up coil is shown being held 
igainst the uppermost blade of a segment of which the 
bottom blade is being vibrated. 

For tests of mechanical strength the vibrator is used 
exclusively. These tests are carried out as pure fatigue 
tests: the structure is vibrated at its natural frequency 
with constant amplitude and the number of cycles nec 
ssary to produce failure is recorded. A large number 





; ’ ’ ” ’ 
—— 1? cycles : 
Fig. 6 
ot cvcles is reached in relative ly short time sents gi 


hours to reach 10 million eveles for a frequency of 200 
cycles Sec. 

The amplitude is measured by microscope (Fig. 1) or, 
when it is very large, by scale. The method of watching 
a bright point on the vibrating object through the micro 
scope is well-known. Another scheme is represented 
Fig. 5 the MICroOscope 1s focused on thi edgar ol thre ob 
ject. Standing still, this edge is made to coincide with 
the O mark on the microscope scale. Light is put back of 


W he ms 


brating, the dark edge seems to have moved on one side 


the object, so that this appears as silhouette 


of the O mark, and a dim line can be observed on thi 
other side. The amplitude is read conveniently on. the 
scale. 

The study of damping is still in its int incy. One of 
the easiest ways to determine the overall damping is to 
measure how rapidly the free vibration dies out ( Fig. 6 
The logarithmic decrement 5, taken as the natural loga 
rithm of the ratio of two succeeding amplitudes is used 
as measure for damping. Since the ratio between con 
secutive amplitudes cannot be determined accurately we 
take a number of cycles. We have then 


a a a 
5 In In bos In 
a a ad 
OY a a a a a a e™.. The na 
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the formula used to determine the aver ige decrement 

To study the actual vibration of rotating blades and 
bladed disks an optical method was deve loped lately 
Fig. 7 shows the experimental set up. Light from an ar 
lamp is reflected and sent into the hollow spindle whic 
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Fig. 41. Avery Testing Machine of 2,800,000 Ibs. Capacity Installed in 1926 at the Brittania Works of Dorman, Long 
Middleborough. (Courtesy W. & T. Avery, Ltd.) 


Materials Testing Machines [> 
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An Account of Their Development, with Special Reference to the Tension-Compression-Transverse Group eS 


By C. H. GIBBONS* 


This machine was destined, however, shortly to be 
overshadowed by the great 2,800,000-lb. horizontal 
Avery installed late in 1926 at the Brittania Works of 
Dorman, Long and Co., Ltd., Middleborough. (Fig. 41) 
This machine, contrary to the Riehle, uses a hydraulic 
evlinder for load producing purposes, but uses the lever 
and poise system of load measurement. It accepts speci 
mens in tension up to 50 feet long and 6” in diameter 
or 3” 12” rectangular and compression specimens up 
to 50 feet long and 45” square. It is also arranged for 
transverse testing on 20-foot centers of all beams up to 
15” wide and as much as 50 feet in depth. The sides of 
the building housing the machine have doors so located 
that by constructing a special girder and inserting it in 
the machine, tests on spans of any length are possible. 

In order that the great load be distributed over a 
sufficient length of knife edge,’” there are four great 
levers of the first class operating in parallel and con 
nected on one side to the specimen and on the other to a 
great crank which changes the direction of the forces 
from horizontal to vertical. The load is then weighed on 
a lever with a poise whose weight is one ton (2,240 lbs.). 
Knife edge loads are kept to approximately 5 tons (11, 
200 Ibs.) per linear inch, which means that each knife 
edge of the four great levers is 62” in length. The first 
lever ratio is 6 to 1 and the second is 5 to 1. Since the 
overall ratio is 1,250 to 1, the remainder is secured in 
the ratio of the arms of the weighing lever itself. The 
load producing ram is 32” in diameter with 66” stroke 
and has a 20” diameter pullback cylinder and ram 
inside the 82” main ram and pulls axial with it. Liquid 
under a pressure of a maximum of about 3,500 Ibs./in.* 
is supplied by a system of hydraulic pumps and accumu- 
lators. 

The third of the machines of the last decade is the 
+,000,000-Ib. Southwark-Emery Universal, installed May, 
1932, in the new laboratory of the University of Cali- 
fornia, Berkeley, California: However, before describ- 
ing this machine specifically it is fitting that something 
be said of the development of the ideas and design 
incorporated in the Southwark-Emery Testing Machine. 

The principle involved in the weighing of the load has 
been traced through Desgoffe and Oliver, Thomasset, 
Maillard, and A. H. Emery. The Emery application has 
never been equalled for sensitivity and accuracy, but the 
A. H. Emery machines always subordinated convenience 
in manipulation for the utmost in accuracy and sensi- 

“Baldwin Southwark Corp., Philadelphia, Pa. 


7T8Knife Edges—Materials of and Stresses in, H. L. Van Keuren, Rail 
way Age Gazette, Vol. 63, July 20, 1917, page 112 
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PART EIGH1 why testing 


i nique it 


7 ; s ol t] 
tivity. It was postulated by the Southwark-] 

: ' b u he 4.00 
that some degree of these undoubtedly necess pT 4 
might be traded for greater convenience in 1 pt nee 

hine 1n 


retaining the while an accuracy well within t 
we : : loading ca 
uniformity of the usual material tested and Boading ca] 


equal to the ordinary demand of the research pepted. Th 
At the same time, the economics of the situati ” i 
that these features should be supplied at a yn: ) 
would make the new machine truly competitiv: one 
temporary testing machines. i. 

on me 


In fine, however, the combination of the ] 
draulic support, with its frictionless and yp: 
inertialess weighing system with an indicating 
having at its core the perfected Bourdon t 
Southwark-Emery Testing Machine. Choice of 











i ; Fig, 43, T 
Fig. 42. A Recent Installation of a Southwark-Emer) gh Col 4 the | 
umn Universal Testing Machine with Southwark s-Strain 


Recorder. (Courtesy of U. S. Navy) 








nt. after careful and laborious research, has 
haracteristics of pressure against deflection 


| { 

B aa tube over a wider range than ever before 

bought } sible. This, with certain structural improve 

ee in hydraulic support, has made possible the 
4 thwark-Emery Testing Machine, one of the most 
4 a iv of which is shown in Fig. 42. One of the not 
4 vortant features of the Southwark-Emery system is 
4 increasing Size presents no great problem beyond 
| jy structural ones. For example, there is no problem 

bad 4 -esponding to that of the lever-and-poise machin 
Bes mer in securing length of knife edge. The weighing 
. ial between the hydraulic support and indicating 
' hanism is merely a thick-walled copper tube. It 
Pycighs a small fraction of the weight of a mechanical 

B.ighing system, and is much less costly. Beyond thx 

lems of dissipation of recoil] energy—which is com 
Bon to all types of testing machines—there is no reason 
Phy testing machines of any capacity which engineering 


technique may demand may not be built within the prin 
s of this system. 

Che 4,000,000-Ib. Southwark-Emery at the University 

of California (Fig. 43) is the largest precision testing 
hine in the world in two respects. One of these is 

Joading capacity, and the other is size of specimeén ac 


ted. This machine exerts 4,000,000 Ibs. in compres 


{ 


n, 3.000.000 Ibs. in tension, and tests in transverse 

3,000,000 Ibs. on 11-foot centers and up to 400,000 
on any centers beyond the 11-foot dimension. The 
ir space between the 12” diameter vanadium steel] 
sion members is 120”. An ordinary truck may be 











I. Fig 43, The 4,000,000-Ib. Southwark-Emery Testing Machine at 
in the University of California. (Courtesy of University 


of California) 








Fig. 44. The Test for Structural Stability of a 4,000,000-Ib. 
Southwark-Emery Testing Machine. 


driven between them and the machine itself lift) the 
specimen. ‘The table, being fixed, is located at floor level 
Compression specimens up to just under 10 feet 
and 33’ 6” in length may be tested to 4,000,000 Ibs. ‘Ten 


squ ire 
sion specimens up to 33’ 6” diminished by the machine 
stroke may be tested. 

There has always been a very natural question in 
the minds of testing machine designers and users as to 
the structural stability of two screw testing machines 
to the side loads imposed by buckling columns in com 
pression testing. In order to secure data on this sub je ct 
under controlled conditions an H column was prepared 
and tested as shown in Fig. 44. This was so sloped as 
to put on the machine at 2,000,000 Ibs. load a moment 
at floor level of 2,000,000 ft-lbs. This load was held 
while measurements of deflection of the structure were 
made and while data were collected as to the elastic 
curve assumed by the column and the tension screws of 
the machine. ‘These were found to be quite nominal and 
close to those found by ordinary elastic theory. 

During the period, roughly, 1930 to 1933, four testing 
machines (of three gene ral ty pes by four manufacturers 
have been deve loped. As noted earlie ra te sting mac hine 
to be modern must have a dial indicator. Each of these 
four has such an indicator» In other details, however. 
they vary widely. They will be treated separately and at 
sufficient length to afford a clear picture of the basic 
principles of each. Since in chronology they were nearly 
one we will place them in alphabetical order as to manu 
facturer’s name. 
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Fig. 45. Vertical Universal Testing Machine Built by W. & T. 


Avery, Ltd., of Birmingham, England. (Courtesy 
W. & T. Avery, Ltd.) 


In England, W. & T. Ave rv, Ltd., Birmingham (men 
builders of the 2,800,000-Ib 
horizontal at Middleborough, Eng. ) 


UnLVE rsal 


tioned previously as the 
introduced a vertical 
testing machine (Fig. 45) having hydraulic 
means of load production and of strain compensation and 
having a hydro-mechanical weighing and indicating sys 
tem. The 


are two) 


loading cylinders and rams (of which there 
are lapped and ground so that no packing is 
required. These cylinders are stationary and not rotated. 
Communicating with the main cylinders is a small evl 





Fig. 46. A Recent Southwark-Heydekampf Machine. 
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inder of greatly reduced area having a 


rotated during test to reduce the friction |] 7 al 
wall and ram. A system of levers (w i? 
weights) resist the longitudinal motion of 

its load. Connected to this lever system 

the indicating hand before a graduated ss 4 


change in lever ratio makes two rang: 
In essentials this machine is that of 
1904. A 


which draws 


since feature, however, is a hb 
a Stress-strain graph on 


as is also a jointed indicating hand—th: 





that it many pass, uninjured, electrical « ' 


load maintenance. 
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Fig. 47. A Recent Olsen Vertical Testing Ma il, two 
bh) eral ra 
tions ¢ 
The second of this group of four is the Soutliv tan, t 
Heydekampf testing machine introduced Baldw B and the st 
Southwark Corp., Philadelphia (Fig. 46 [his tion of th 
has hydraulic means of load production The fou 
compensation in a cylinder having a rota {merican 
sleeve. Load is measured by means of hin 
evlinder of reduced area (with rotating ther « 
load on the ram of which is reacted by a pa s and 
designed and constructed springs of great rain COl 
sensitivity, of a practical zero temperatur 1 cylin 
of negligible hysteresis, creep and time wed a: 
The extension of these springs actuates | r, twe 
hand before the dial face. 1 indic 
One of the conveniences of this ty pe ott reury 
is the opportunity of range extension sur 
springs. In addition, by means of an ele hed 
automatic in operation—ranges may be « 
ratio of 5 to 1 without change of spring. ‘1 
dial face is double, the front being grad 
marked with figures) and perforated. Th 
the range figures and may be moved to 
position by means of a slot and hole quit: —_ 


employed on the 


dial telephone. An 


through 


an opening in the front face 


pounds per graduation, and (c 


spring ni 
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Bric 48, A Testing Machine Built Within Recent Years by. Riehle 
Bros. (Courtesy Riehle Testing Machine Division, American 
Machine and Metals, Inc.) 


he unique feature of this machine is, of course, the 
se of springs as load reactors. This had never been 
Pdone on machines having a guaranteed deviation from 
ibsolute accuracy so small as 14 of 1%. This type of 

whine is now offered in sizes up to 200,000 Ibs. 
B capacity. 

[he third is that introduced by Tinius Olsen Testing 
P Machine Co., Philadelphia (Tig. 47). This type employs 
Bcither a mechanical or a hydraulic'” load producing and 
Fstrain compensating system with a lever system to ce 
crease load values and increase movements and with a 
Sweighted pendulum (or a lever system) as a final load 
eactor. Attached to this pendulum are the devices which 

ise an indicating hand to rotate before an indicating 
lial, two revolutions being made for each full range. 
Several ranges may be had by changes of weights and of 

itions of same on the pendulum. A recorder is usually 

t-in, the load moving the recorder pen horizontally 
nd the strain—by any of several devices—causing rota 
nm of the recorder drum. 

he fourth is that of Riehle Testing Machine Division, 
\merican Machine and Metals, Inc., Philadelphia. This 


whine (Fig. 48) has a hydraulic evlinder and ram 


J 


neither of which rotates) with lapped and ground sur 
es and without packing for load production and for 
rain compensation. Communicating with this cylinder 
sa cylinder of less area, having a rotating ram so ar 
ranged as to areas as to offer. by the simple turn of a 
er, two ranges. The load resistance in the weighing 
d indicating system is furnished by a steel float in a 
ercury bath. The depression of the float becomes, then. 

easure of the load on the specimen and the float is 
tached to the spindle of the indicating dial in such 


i 
' is to read specimen loads directly. 
ulic cylinder is inverted, the ram moving downw 
It is, therefore, necessary 


position either 





} 


d cylinder Oppose to t 
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LEA DWIRE 


Standard & Special 
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For all Standard 
Makes of Pyrometers. 


Clau ‘ "hi i 
d Ss. Gordon Co, Chicago—Cleveland—lIndianapolis 








MECHANICAL TESTS ON TURBINE BLADES 


Continued from page 155 
Carrics a by] ice d disk 


\ flat mirror, mounted in the « 
ter of thre | 


spind| not tar trom the disk, proyec 


beam towards the blad tips, where it hits a tiny curved 
metal mirror, attached to a blade his little mirt 
sends the light back again into the spindle. “Phe re 

ing beam is focused on a glass sereen (or film) in 
camera (note light point on photograph Phe light poin 
is eccentric with respect to the spindle axis, so tha 


when the disk rotates it describes a circle on the screen 
When the blades vibrate. the littl mirror at the blade 
tip deflects the 


thus producing an oscillating motion of the light 


light beam going towards the camera. 
pont 
on the sereen. When rotating. this motion is superin 


1 


posed upon the circular motion and thre result IS a Wavy 


circle. ‘The rreque nev is found at once is prod ict of disk 


speed and number of peaks on the circle 


Ce 





Fig. 9 


In the eXperime ntal set up the four lowest mode 
vibration of the blade group could be produced by let 
Kach mode 


Whenever the fre 


ting the blades pass by a d.-c. electromagnet 


was excited at a number of speeds 
quency was a multiple of the running speed anal thie 
observer can see some forty distinet vibration picture 
between 800 and 2000 r.p.m 

The same method was used successfully to study the 
vibration of very large disks, where the centrifugal fore 
had considerable effect on the fre quenet Kig. 8 give 
an outside view of the set up (notice camera near bean 
ing). The disk tested then is shown in Fig. 4. Some of 
{) 


the records are shown in Fig. 
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Instrument Fuses, also Auto. Radio, High Voltage 
Aircraft. Neon Potential Fuses and Indicators 
Send for catalo; 

LITTELFUSE LABORATORIES 
4513 Ravenswood Ave Chicago, If 
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a NEW INSTRUMENTSE™ 


ECONOMY with In this department we strive to report each month ALL th. 
ACCURACY for measurement, inspection, testing, metering and automatic . aa re A 


form of concise technical descriptions. 





e When writing to manufacturers directly, please mention th ea v 
Th as your source of information. 
€ Or write to Information Section, Instruments Publishing Com; 
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MIL U Jniversal ee ee 
ihe rocary nage \ 
\ ( oscillow ih, “Type PA,” Cr brass, except thie ( " 
changeable contro panels tor Lrhous coupling and the eco; _ 
No. 37 heid, industri nd labor itor Investig pete ase plate : 
tions, and a 1cle election of galvanonme F el 
RG GPEPENSGD GUE EEM | ore cnnocmccd by the Westinchouce Elor a fra 
wX \ify Co. Feature >: (1) phenomena cat maconenig a a Me ter # ] 
} ? sterling A\ngu 2 eu Gd 
RATE ieeaied FLOW olf-ampere —recordit A‘ rhe 
. lgned Tor Use ll t! TW aie 
record of elect rie t , 
LIQUID LEVELS instrument embodie } ne! 
ird Model A.W ttre g = 
shifting network hi <— 


igging potential corre - . 
factor of Sand T 


iverage power factor 





@NO MERCURY means of three sets of : dditi« 
@ ONE INSTRUMENT FOR ALL RANGES ment is made to cover ; ents 
OF DIFFERENTIALS factor from 0.54 to O94, bur March 1 
not to exceed 1.59 \ ft 1 Dietert 

Send for Bulletin B-10! network permits measurer u De 

be viewed whil photographing; (2) day volt unperes with the _ is ol 


ADDRESS DEPT. A light loading holder—5, 10, or 200 ft. of By omitting the network, , re I 


MOREY & JONES, Ltd. 5” wide film or paper so arranged that can be used as a record sf ! 5 
| ds, th 


























Manufacturing Engineers | exposed portion can be cut off without c 
922 So. Hemlock St., Los Angeles, Cal. | disturbing supply ; (3) wide range of d af 
film speed by variable-speed motor; (4) morces air ¢ 
|} interchangeable galvanometers and vibra Bent ind t] 
tors; (5) automatic type 1 evcle start Stained in 
ing time. The complete oscillograph with cloth 
controls exclusive of film-holder measures Sfurnished, | 
q ’ * ’ a " . ve 2 < ' 
| 75 vw . SS ‘ > Qg yO or yp 
oy we A L <q rR rT) Ss& 25” long ” wide high and coe 
. | weighs approx, 50 Ibs. It can be supplied Mois ul 
DECADE RESISTANCE BOXES initially with only the contro!s and gal 5 es 9 al 
| vanometers that ire necessary for a BCAVS, coal ¢ 
particular requirement ind then as the 
| requirements change and grow, other 
controls and galvanometers can be in 
stalled. The industrial and laboratory 
types are supplied for either 6 volts d.c 
or 110 volts a.c. or dic. Under automatic 
operation such as for fault recording on , . 
! . ; ‘ : The network can be furni 
| power systems, the starting time is 1/120 A : 
| . : ; It is supplied in a combi 
} second (magnetic cluteh and a continu : 
; : ; volt range, potential trar 
ously running motor). A floating arm in : 
: . * employed for higher volt 
1 loop of film makes it possible to use ; : ; 
: “eee , instrument is said to have 
film or paper 200 ft. in length and still nad - . 3 
; : ; ‘ r bility in application, and 
obtain this high starting time . 
ble kva measurements wit 
racy than could be obtai 
equipment. It can be suy 
. variety of ranges and wit 
M y = y > 
3 agnetic Tank Gage chart speeds Charts are 
Phe 800 Series Decade Resistance “Model 4 MGFR” magnetic liquid vided and are 94 feet lor 
Boxes find a wide application In level indicator is announced by the front-of-board, wall and 1 
ill fields of electrical measure Rochester Mfg. Co. for mounting on top, 
ments it the = or at the bottom of the con 
Principal uses: meter multi | tainer to be gaged. Employment of the 1 Val ris 
pliers, bridge arms, determina ae — on ee Color Indexec alves entaas 
é ‘ i ; : ; _ St ute \ € LK pProo construc ion: reak Molded of colored pl e new 
tion ot replacement resistors in ing the glass exposes only the dial com new type of valve whet 9 ich is 
radio sets, electronic tube cir | Jenkins Bros. makes it 1 from { 
cuits, and industrial, school and tify valves for steam, msand. Aft 
college laboratories by distinctive colors. \ ; ites in 
offered in five standard the v 
No. 825 11,110 OF 3(A rN t $30.75 black, green and gray bond 
N ‘ 111,100 Ohms) ™*Y "Nx 32.30 with five standard sel q ad grain 
No. 8 1,111,000 Ohms of _ 33.85 | molded in. relief W hee a sh bottle 
No, 828—11,110,000 Ohr ,( 1 Net 67.50 up in other color or t { oven t 
7 snore miine Colored V ch they 
Write for Bulletin 800-H ings. Jenkins Colored px 
to be strong, cool to thr . VIS Cal 
Shallcross Mfg. Co. Collingdale, Pa grasp, sanitary, permane s ele QO 
! pleasing in ippearance 10 Ibs 
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ITS Polyphase W attmeter 
. 7 Co. announces a new " 





meter, “Type FA.” which 
A. ™ | out their line of 4 Le 
oe eR. 1 in ents. The new instrument 
~The ; is made in the semi 
flush model: body 

. 


eter 












WV. Dietert Co. 
q 


diameter 41.” and 


. over-all diameter 
\ 134”, projecting be 

yond the front. of 
the panel 134”, the 


same depth as the 


corresponding a.c. 





and d.c. ammeters, 
voltmeters, etc. The 
movement is a full 
ement polyphase element. All in 
ts are rated at 





ov x 


5 amps. and are 


; ed for potentials up to 600 volts 
4 cale is about 24,” long: indications 
Bre well damped; accuracy is said to be 
Bi isingly high for such a small instru 
t The instrument is recommended by 
1 ers for small switehboards and 
4 vhere instruments must combine 
J ~sey with small dimensions. 





Sand Testing Instruments 
ddition to the four sand-testing 
ments illustrated and described in 
March 1935 issue, page S4, the Harry 
announces two more: 
ture Determination, in percent of dry 

t, is obtained by means of the new 
B\joisture Teller,’ Fig. 1, which dries a 
ram sand sample at 212°F. in 45 
ds, the sample being weighed be 
ind after. A motor-driven blower 
res air over an electric heating ele 
ent and through the sand sample con 
ined in a pan with a Monel metal 
filter cloth bottom. Three pans being 
furnished, unit dries one sample while 
others. 


operator prepares and weighs 
“Moisture Teller” weighs 81, Ibs., con 
simes 5 amps., may be used also for 


clays, coal dust, refractory mixtures, ete. 





Fig. | Fig. 2 


ereentage of Clay is obtained by means 
the new “Rapid Sand Washer,” Fig. 


§-. which is used to scrub the clay bond 


ree from the sand grains of a molding 


sand. After the sand is treated for 5 


inutes in this device the motor is lifted 


p ‘rom the wash bottle and the suspended 


VY bond is syphoned off, leaving the 
“ind grains in the bottom cup of the 
sh bottle. The cup is then placed in 
oven to dry the sand grains, after 
hich they are weighed. Percentage of 
'v Ils calculated from the reduction of 
eight. Overall height is 12”; weight 
‘ 10 Ibs., motor is 110 volts, 1/30 h.p. 





Surface Pyrometers 
Phe Py rometer 
nounces a new line of portable surface 


wo models: Pvp 


Instrument Ce 


prometers comprising t 
\" for flat surfaces consists of a | 
millivoltme 


















terconnected 
by a 3-ft. 
cable to a 
handled rod 
(17”, 28” or 
longer) with 
the couple at 
its offset tip 
<r pe f 
(illustrated) 
for curved 
surfaces 
is self-con-} ae 
tained, with™ _ 

five 
lengths and uni 

versal swivel. A 

useful feature of 

both types is a 

pointer clamping 
Which obviates the need for 
the operator to give his at 


standard 


button 


tention to making a proper 
contact while at. the 
time trving to read the tem 
perature “Type A” 
four ranges, up to L400 F 
“Type B” in six ranges up 
to 1200°F. Each 23, Ibs. The 


makers state that these instruments em 


same 


comes in 


We ighs 


hody “advanced and unique features and 
“extremely rugged in 


construction” and have a 


improvements,” ire 
“sensitive uv il 
vanometer unusually 


he iv\ 


system with an 
permanent magnet.” 





‘ . ‘ 
Enamelists’ Viscometer 
The O. Hommel Co. has designed an ap 
paratus for determining both the specific 
gravity and the viscosity of porcelain en 
amel slips. It consists of a brass pipette 
which at the nar 
row end is fitted 
with a = standard 
thread for nozzles 
of various sizes, 




















depending on the 
viscosity of the en 
amel to be meas 
ured. The 
pipette with a dif 
ferent 
therefore 


Same 


nozzle is 
suitable 


for ground coats, 
as well as cover 
coats. The open 


end of the pipette 
is fitted with a cap 
for gravitometryv: 
in this 


} 

t he 
tank of enamel, excess enamel is washed 
off, the pipette is wiped dry and 
weighed. The net weight gives a direct 
indication of the specific gravity of the 
milled slip. When this has been done, 
the finger is placed on the tip, the cap 
is removed, and the time necessary to 
drain gives a direct indication of the 
viscosity. With the aid of this pipette 
it is possible to reproduce the enamel 
used in dipping either ground coat or 
cover coat. 








Problems in 
r y . 
Hardness Testing 
SOLVED AT MINIMUM COST 


Our Bulletins Tell How 
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The Shore Instrument 


> . ° ‘ 
& Manufacturing Co. 
Van Wyek Ave. and Carll st. 
Jamaicn, New Vork, N.Y. 














Schopper 


Precision Testers 


for METALS, PAPER, PLASTICS 
RUBBER, TEXTILES, WIRE 





* TENSILE 
TESTERS 


IMPACT 
TESTERS 


ALL SYSTEMS 


BENDING 
TESTERS 


4 110° t 1 


Write for Catalogue 


TESTING MACHINES, Inc. 


464 W. 34th STREET, NEW YORK 
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THWING 


Portable pH Meter 


Takes the Mystery 
Out of pH Testing 


\l 


it 


Write for Leaflet M-3141 


4 


Thwing Instrument Company 


3323 Lancaster Avenue, Philadelphia, U.S.A 











Electrical Testing - 


30 vears’ experience 


H. F. BYRAM 


28 Bathgate Place 
NEWARK, NEW JERSEY 











FUESS Measuring 
MICROSCOPES 


For Every Industi il 


Need 
R. FUESS INC. 


245 W. 55 St. New York 








Surface Temperatures 







+. The “Alnor” 

or 

Moving Combination Pyrocon 
Curved 

Surfaces Ideal for rolls, molds, 


plates, platens and 
plastic material temper- 
atures. 

Write for bulletin. 


4 Illinois Testing Laboratories, Inc 
142 W. Austin Ave. Chicago, Illinois 
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Spectrophotometer 


Assemblies 


Spectrophotometers in a wide variet 
of combinations are announced by ‘I 
Gaertner Scientific Corp. for determi 


tions of ibsorption ind reflection cor 


stant in such fields as ceramics, plastics, 


paper, paints and enamels, dyes, ink 
oils, chemic ils, etc Sep trable units, eacl 
of which has numerous specific uses, I 
clude a light source, suitable collimat 
ing ind converging rhombs, 


SATTEp Te 


holder, photometer, spectrometer ind 
Iwo light 
sources are ivailable, an illuminating 


suitable base with mounting 


sphere which can be used for both ab 
sorption 
ind an incandescent light source de 
signed especially for ibsorption deter 
minations. Either of two tvpes of Mar 
tens polarizing photometers can be used 


] 


The base-board Toot plates Cone Tully 


idjusted, facilitating different set-ups: 


the various units are simply lifted off 


these surfaces 





The photometric element employed is 
1 modified Martens Polarizing Photo 
meter, said to be extremely sensitive 
ind accurate. This unit having many 


ipplications, two styles ire offered: The 
L.486-S Compact 
essentially of standard form, has a circle 
divided from 0 to 860°. The LA486-I 
Research. Martens Photometer, recom 
n spectrophotometric 


mended for use 
assembties, is larger and has an added 
direct-reading density scale. The fields 
of both photometers have an angular 
magnitude of about 5° and are of the 
standard two-part type with a_ hori 
zontal dividing line, which disappears 
completely when the fields are matched. 
The biprism is cemented to the Wollas 
ton. The astigmatism of the Glan 
Thompson prism is compensated in the 
Equal intensity of the two 
comparison beams for ibsorption meas 
urements is assured by combining a pair 
of collimating rhombs with a suitable 
lens. Beam separation being accom 
plished by two total reflections, no polar 
ization is introduced. The optical cen 
ters of the exit faces of the rhombs are 
7imm. apart. 

The Collimating Rhombs with at 
tached lens for absorption measure 
ments and holders for absorption tubes 
are all mounted on one leveling tripod 
base, to which can quickly be screwed 
the Incandescent Light Source, which 
can be replaced by the Illuminating 
Sphere. When this sphere is used for 
reflection measurement the collimating 
rhombs are replaced by supplied con 
densing lenses. 

\ Rapid Setting Wavele nath Spec 
trometer is used in conjunction with an 
exit slit as a monochromator, the Max 
well-Ives method of spectrophotometry 


lens system 


ind reflection measurements, 


Martens Photometer, 





being used Phe 
the Pellin & Bro » Vo 


type with prism f 


in entrance face 471 
Cal ind delicate mi } 
fully enclosed The ! 


R ipid Setting Wave 
is bilateral in forn 


jaws LOmm. long \ 

on the face of the k: i a 
" a : 

illows setting na re 


widths to 0.Olmm 
The /lluminating L r 
00-watt projection 
ventilated housing cor 
plated cylindrical reflec 
ible screens of op 


ire included. 


The Illuminating \ $ Po 
diameter Its reflecti a \l 
white porcelain enamele t » 8 


bination ot 16 COME 


lamps arranged on 4 
ind a specially designe » Se 
(near each lamp for _ | 
. s ! v elu 
from direct illuminatic 4 
2 ‘ 


shadows), provides 


tionally uniform diffi 


There are ay lable T 


ae 


ittachments for spect; 









spectrometer, filter J Ks 
vith the photometer, p Phe 
opacity measurement j ty 
with the help of the i ; i 
ind photomete r, and 1 | 
: e ° ~ 4 wan? 
Diffraction Analysis ; 
t 
Apparatus , 

\ new pinhole insti j a 
speed high-voltage X-1 \ 
ilvsis is announced by S$ ‘ 
Service, Inc. This qui = Fie 
method of diffraction | raple 
by Dr. Ancel St. Joh i jt 
scribed in Transaeti ee 

; ges I 
’ Ive | 
h u 

nat 

re 

mea 

res 

ere 1S 

id jus 

vear 

ted ree 


reeas $ 


serted bh 


March 1928, pages S5-4 
modification of the usu 
using tungsten radiatior 
more as in radiographi 
that a powerful beam 
through i” of steel, fo 
desired, entire sheets o1 
can be mounted in the 
specimens can be cut 

the portion to be examin 
of two hours or less are 
method has been appli 
steel and other metals 

in the study of mechani ng. 
treatment, extrusion, agi fect 
exposure to gases, and 

termine internal strain, 

or more of the new pin 

can be mounted on exist! 

X-ray equipment ind n 
taneously while inspec 
welded pressure vessels 


ii 





1S 


ay, 










Voliage Regulator 

e G4 itomatic generator-voit 
ote s been developed by the 
r ic Co. for use with small 


synchronous motors, 





, — 
sel 
( 
It 
f 
if r 
t 
‘ ( 
; ,e 
CT s 
range rheo 
F ¢ ti type 


or C.- 
erator) 
By field circuit. 

enoid Is eX 


. rough a fixed resistor from thre 
E rator armature potential \n ir 
4g . ste . . . 

antihunting iction 


it provides 
tion is such that there are no 
oticeable steps as the resistance 
| es Ihe G4 Voltage Adjuster is 
wrmally at rest and operates only when 
} ge in excitation is required. Set 

... for a given generator voltage is 


4 ished by means of a sliding 

ton the main operating lever be 
t en the solenoid core and the main 
4 





Visual Gage 
e new No. 1 Visual Gage (Fig. 1) 
ced by the Sheffield Gage ( orp., Is 


i : s 
: rapid inspection gage for close 
Holerance production work and also a 
pr n comparator by which fine work 
5 gages may be pe riodically checked. 
A tive movement of 0.000025 he 
he anvils covers one 14” unit on 
t} uminated dial. This 5000 to 1 mag 
ification results from mechanical and 
Mptical means without resorting to ele 
Ments such as gears, pinions, levers or 
h edges. No element in the gave head 
js ject to sliding friction; it is said 
t ere is no Opportunity for the gage 


se adjustment or become inaccurate 
to wear. The heart of this gage is a 
ted reed mechanism. It consists of 
t reeds so arranged that when a part 
serted between the anvils, one set of 
sis put in compression and the other 

tension. The movement resulting 


stresses 


the equalization of thes 








causes the pointer to move ross the 
re iding scale The u 
is diamond tipped; t 
in two interchangeable type s, one flat fo 


pper gaging element 
he lower invil comes 
] 
| 
flat surfaces and outside evlindrical d 
uneters; the other, of a mandrel type, 
for gaging internal diameters. When the 
gave is to be used for high production 


} 


inspection as, for instance, on bearing 
rollers, piston pins, refrigerator parts, 
etc., a strip of tungsten carbide wice 
is set in the flat surface of the anvil as 
in additional 
Phe mandrel anvil for internal diameter 
gaging carries two strips of tungsten car 


protection iyainst wear 


bide properly spaced. These are set solid 
ly in the mandrel with their surfaces 
slightly above its outside circumference 
\ lower contact consisting of a sphe rical 
tungsten carbide point is set in the end 
of a lever which actuates the diamond 

) 


pointed upper gaging element. ‘Thus all 


internal diameters are measured on a 8 
pont contact The visual gage can be 
used on any LL0-volt a.c. 60-eyele supply 


The No. 8 Sheffield Visual G ige (Fig 
”) differs from the No. 1 in that it oper 
ites on a 1000 to T magnification. Except 
for this difference in’ sensitivity, it) i 
essentially the same. Both, it i iid, can 
be handled with the s ithe speed nd con 


Vvenrence 








Oil Ageing Tester 
Mineral and vegetable oils, irnisthe 
shellac, enamels, 


paints and lacquers, 


resins, and many other organic materials 


isually deteriorate by oxidation. In the 
case of transformer and lubricating oils, 
insulating varnishes, printing inks, ete., 


this progressive oxidation, ometinne 
( illed 
The “Oxvdator,” innounced by 
\. Holz, makes it possible to determine 


limit’ of such ma 


important factor 
Herman 


“aoe ing,” is in 


In advance, the “age 
terials, hy exposing them directly to the 
influence of oxveen. This new ipparatu 
produces the ageing effeet on. oil mia 
other 


under standardized conditions. It me 


materials, by ipplving oxveen 


ures the 


material absorbs durin i definite pertod 


quantity oF oxvgven Hel 


pee ae fy "a 
i Saris Wa 





ee E 
} 


tested is poured on 


The liquuid to be t 
calibrated ecatalwzer and. is exposed 


{ 
to 


the action of oxygen, at 100°C The oxy 


gen is produced in th ipparatus itself, 
in the same quantity is absorbed 1y thre 
material under test. The electric current 
required to produce this quantity of oxy 
gen is measured, and the data thus ob 
tained are said to represent an exact 
measure of the “oxidabilitv’” of the ma 
terial investigated. The test period re 
quired for a complete ageing curve is 
100 minutes. For simple control analyses, 
30 minutes are sufficient. The quantity of 
oil required for one test is 15.5 grams 








OUT RESISTS 
LIVES EXTREME 
THE | TEMPER 
DEVICE COPYRIGHT 1084 ATURES 


JEWEL 
BEARINGS 


© Consider the use of sapphire bearings for 
your Instruments or small machines 


A sapphire bearing is next to a dia 
mond in hardness—cannot corrode 
lessens friction—will retain its original 
high efficiency indefinitely 


All types of jewel bearings are manu 
factured from the rough stone to the 
finished product in our own plant. Our 
customers are not troubled with thelr 
production held up because of imported 
jewels belng delayed 


You will find it to your advantage to 
let us quote on your present jewel bear 
Ings or to let us work with your engl 
neers In bringing their advantages to 
your Instruments. 


JOHN WORLEY JEWEL CO. 
SINCE 1900 
WALTHAM, MASSACHUSETTS 








pecialists in neon tube light 
ing; fluorescing white light 
tubes; ultra-violet radiation 


tubes; high voltage neon indi 

cators. Stroboscope imps 

Spectral tubes of rare or active 

gases. 

GENERAL PHYSICAL LABORATORY 
O09 Sth Avenue, New York, N. Y 











MANUFACTURERS’ 
NEW LITERATURE 


In this department we list each month the printed 
matter issued by manufacturer Unless otherwise 
noted, any of the Items listed may be secured free 
upon application to the issuing firm. Manufacturers who 
have not yet sent in thelr printed matter are invited 
to do so. 
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Cl Volume Indicator for Radio 
felephone Broadcasting Systems. bul 
letin No. 700A gives engineering data 
on this equipment. Graybar Electric Co 
120 Lexington Ave New York, N. Y 


C148 Paint, is the name of a new house 








organ put out by the Sherwin-Williams 
Co Cleveland, Ohio. The first issut 
contains information on color in rela 
tion to accident prevention prepara 
tior of metal surfaces for painting 
colo! heat reflection value of paint 
colors; light reflective value of paint 


C149 Automatic Timers. General Bul 
letin on the various timers of the 
Walser Automatic Timer Co., Chrysle! 
bld3 New York, N. Y 


C150 Standard Parts, Circular R-2-E 
covers: rotary switches, uni-polar and 
bi-polar switches button switches 
toxgele switches, resistors and shunts, 
binding posts, cable and plug assem 
blies, grid leaks, fuses, mounting bases 


etc. Weston Electrical Instrument Corp., 
Ne wark, N 

Cl5l Rheostats and Resistance L nits. 
Catalog 11 gives complete data on 


power rheostats, fixed resistors and 
transmitting grid leaks, semi-variable 
resistors, ets Ohmite Manufacturing 


Co., 636 North Albany Ave., Chicago, Ill 

C152 Plate Current Meter for radio 
telephone broadcasting systems is il- 
lustrated in Leaflet 1-H-34-5. Graybar 
Klectric Co., 420 Lexington Ave., New 
York, N. Y. 

C153 Moisture Meter for lumber and 
thin veneer is described and illustrated 
in Bulletin 1028B. The latest model in 
strument is calibrated by the U.S 
Forest Products Laboratory. C. J. Tag- 
liabue Mfg. Co., Park and Nostrand 
\ves Brooklyn, N. Y 

C154 Indicating Wall Type Pyrometer. 
Leaflet gives ranges and mounting di- 
mensions on this pyrometer manufac- 
tured by the Lewis Engineering Co., 52 
Rubber Ave., Naugatuck, Conn 

C155 Selwing Industrial Crimes, Case 
No. 5. Brief story shows how graphic 
wattmeters determined reason for ex- 
cessive lighting bills. Esterline Angus 


Co., Indianapolis, Ind 
Clot Radio Tube Testers. Bulletin 
1935, 10 pages, covers standard ana- 


lyzer, deluxe analyzer, model 91 ana- 
lyzer, standard diagnometer, model 85 
tube tester, counter display tube tester, 
model 35 tube tester, Supreme meter 
and oscillator model 61 Supreme In- 
struments Corp., Greenwood, Miss 

Cl57 Meters for Steam, Liquids and 
Gas. The Foxboro Company, Foxboro, 
Mass., announces publication Bulletin 
2), a 48 page bulletin entitled “Meters 
for Steam—Liquids—Gas.” This bulletin 
covers the complete line of Foxboro 
Meters for industrial uses. Of particu- 
lar interest is the description of the 
new Universal ow meter which was 
developed to measure steam, water, air, 
oil, gas, and all kinds of chemical solu- 
tions under any industrial conditions 
in addition to the sections describing 
Flow Meters at work, and the types of 
Meters and their functions, there is a 
complete section covering the construc- 
tional details. This bulletin also con 
tains much valuable information on 
flow engineering and measurement 

C158 Electric Meters. The Roller- 
Smith Company, 233 Broadway, New 
York, N. Y., announces two new publi- 
eations: 1. Catalog No. 48 covering a.c 
ind dv panel and switchboard type 
Sle”. 4”, 7%” and 9” round pattern and 
rectangular, horizontal edgewise and 
illuminated dial ammeters, milli-am- 
meters, voltmeters, milli-voltmeters, 
pyrometers, single and polyphase watt- 
meters, frequency meters, power factor 
meters and accessories. 2. Supplement 
1 to Catalog 8 covering some recent 
shipments of air and oil breakers and 
“self-standing” steel panels 

C159 Wire Cloth and Sieves. The 
Newark Wire Cloth Co., 351-365 Verona 
Ave., Newark, N. J., have issued a 4- 
page folder which illustrates and gives 
data on typical weaves and meshes 
shows such products as Testing Sieves; 
End-Shak Testing Sieve Shaker: Metal- 
lic Filter Cloth; and Gasketed Metallic 
Filter Cloth 

C160 Maneometers, Draft Gages, Flow- 
meters, ete. The Meriam Company, 1955 
W. 112th St., Cleveland, has sent out an 
informative blueprint postal card cam- 
paign. There are 12 of these blueprint 
postal cards in all. Seven give data on 
types and uses of manometers, flow 
meters, draft gages, pulsation absorb- 
ers. ete. One card gives a complete 
conversion table for measuring various 
elements by the manometer principle 
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Paper Testing Instruments 


R. Fuess, Inc. announces additions to 
the line of paper testing instruments 
developed by Dr. Bekk of the Ullstein 
Works, Berlin. Fig. 1 shows the new 


apparatus for determining Surface Ten 
sile Strength or “pick” or vertical tear 
ing strength—the property which limits 


the viscosity or “tenacity” of printing 
inks. It is based on the principle that 





Fig. | 


the tendency of a paper to tear when 
it is lifted from the printing form is a 
function of the force required to remove, 
at a given angle, a standard strip pasted 
on a flat surface. One end of the speci 
men is pasted onto the brass strip holder 
(at left) by means of shellac and the 
other end clamped on the circumference 
of the drum (upper center). The crank 
(right) is turned, moving the strip 
holder arm counter-clockwise and tens 





Fig. 2 


ing the strip until failure. Fig. 2 shows 
both the new Scratch Tester and photo 
graphs of the “scratch pictures” pro 
duced therein by the felt side and the 
wise side of a paper sample. Its opera- 
tion is extremely simple: a sample is 
rubbed (under standard conditions) 
against a common microscope slide which 


+ 


Fig. 3 


is then examined unde 
fication and illuminati 
only permits selecting 


makes it possible to s} 


junction with the Ser 


all classes of paper sto 
3 shows the new Paper 


which permits measurin, 


well 


impression, being made ; 
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. ye h e Elec. & Mfg. Co.’s stand 
; a type S submerged induction 
tay is been extended to include 
- units for general 


industrial use and 
suburban and ru 
ral circuits. 
In the new 
“Type SS” 
regulator no 
mechanical 
position in 
dicator, no 
position in 
dicating sig 
nal lights, 
and no automatic 
neutral return are 
provided. An elec 
trical position in- 
dicator is supplied 
instead. Mounted 
on the control 
panel, this indica- 
tor is not mechan- 
ically connected to 
the regulator me- 
chanism but is 





q rather a measure of its electrical per 
© formance and is calibrated to indicate 
the regulator position at any time that 
the regulator is excited. By means of a 
hand “raise”? and “lower” switch, the 
regulator may be conveniently run to the 
neutral position by watching the position 
indicator and operating the switch as 
ecessary to bring the regulator to the 
neutral position. Type SS is equipped 
ith a compensator type of primary 
' relay offering both resistance and _ re 
= tance—in fixed ratio—the total amount 
f compensation being readily adjustable 

» to any value within the usual range. On 

wre suall-eapacity feeders a resistance drop 
twice the reactance drop is a common 

ratio, the compensation of this device 

then being within the accuracy of stand- 

ind line drop compensator at load power 

factor between 0.70 and 0.95. A desir- 

ible feature of this scheme is that on a 

3-phase circuit no control wiring is re 

juired between regulators, which facili 

tates mounting single regulators on poles 

span apart on 3-phase lines, and 

© wakes for economy. Combined losses in 
| the primary relay and compensation cir 

its do not exceed 5 watts at full load 

and full compensation. 
minimal: no lubrication. 
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Timing Relay 

Edison Electrical Controls Div. of 
Thomas A. Edison, Ine., has 
anew timing relay composed essentially 
of an Edison Type R-4 Thermal Relay, 
A, which operates a magnetic contactor 
The thermal relay, which may be cali 
brated to operate with a delay of a few 
seconds or several minutes, is sealed in 


designed 


an evacuated glass tube and is mounted 
with the magnetic contactor in a stand 
ard switch box, the being 
wired to a_ readily terminal 
board B. The magnetic contactor is pro 
vided with a 
that the unit may be used for sequence 
closing of more circuits. The 


issembly 


accessible 
spare set of contacts so 


two or 





timing relay is available for use on d.c. 


as well as ac. A typical application is 
starting compressors in sequence in air 
conditioning: in many installations sey 
eral compressors are used for across-the 
line starters, and allowing 20- to 30 
second intervals reduces the demand 
load and hence the cost of current. In 
addition to effecting this 
operating expense, the relay, through 
the reduction in starting current, may 
permit the use of existing wiring. The 
thermal relay is so wired in the circuit 
that it is cut out as soon as the con 
tactor circuit. This allows the 
heating coil to cool and provide the same 
timing characteristic within a few min 
utes. The timing relay 
the use of a sensitive room thermostat 
because the delay allows the thermostat 
contacts to make firmly so that other 
control equipment will not chatter. 
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C169 Flow Measurement. | 


company 


letin entitled “Accurate Flow Measure 
ment with the Elgin Isomete! covers 
in detail the operation of the Isometer! 
A variable orifices flowmeter | | ! 
Softener Corp., Elgin, 1 

C170 Audio Frequency Oscillator. 4 


page folder, gives a technical descrip 
tion of the Hiekok All Wave Rad ind 
Audio Frequeney Oscillato Hi 
Electrical Instrument Co., 10514 Dupont 
Ave Cleveland, Ohio 

C171 Shop Microscope. Folder 1-189 


is devoted to the application of 


portable, batter lluminated shop mi 
roscope in the mechanical industt 
finishing and electro-platin text 
ind paper, leather, ete. Bausch & I I 
Optical Co., Rochester, N. Y 

C172 Oxidability of Olls, Folder de 


scribes the Oxydator in apparatu 
the determination of the oxidability of 
oils (mineral and vegetable) paint 

varnishes, lacquers shellac 
inks, and other organic materials which 
deteriorate by oxidation Herman A 
Holz, 167 E. 33rd St New Yort N. ¥ 
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Are Achieved Only As_ | « 
Related Equipment is 
Scientifically Coordinated 








Regardless of the size or complexity of your measure- 
ment and control problems, Brown Instruments and 
Minneapolis-Honeywell controls provide a depend- 
able and unified system wherein each unit is accurately 
coordinated with operating conditions — assuring 


increased efficiency and economical operation. 





| This is made possible because your problems of 


| recording, indicating and controlling temperatures, 





pressures, flows, liquid levels, humidity and other | 


design engineers by our nation-wide field organization. | 
When you look for instruments best suited for your | 


requirements, call in one of these engineers who | 





combining 125 years of experience in pioneering and 
perfecting industrial measuring and automatic control 
equipment. There is no obligation. For information, 
write the Brown Instrument Company, 4482 Wayne 
. Avenue, Philadelphia, Pa. Offices inall principal cities. | 
Canadian factory—117 Peter Street, Toronto, Canada. 
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what's happening in your plant 


What would it mean to you in im- 
proving operations to know through- 
out the day the pressures or tem- 
peratures of your processing? Or 
the flow of steam, air, gas or liquid 
to and from every department? Or 
anything else that is happening in 
the plant, or in pipe lines thousands 
of miles away? 

Bristol's Metameter Long Dis- 
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you,—accurately and instantly. It 
consists of (1) a recording receiver 
in your office, or other conveniently 
central place; (2) a transmitter at the 
far point where the measurement is 
being made; and (3) a simple circuit 
of two small gauge wires (or any 
existing telephone lines) for carry- 
ing the electric impulses automatic- 
ally sent out by the transmitter. 
Measurement is proportional to 
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the duration of impulse and not to 
its strength or value. There is no in- 
terference from neighboring power 
or light lines. No distortion due to 


inductance or capacity. 


Readings are absolutely accurate. 
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